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Preface. 



Nearly every Student of Anatomy and every Practitioner feels the need 
of some book which shall, for the former, ser\-e as a supplement to dissection 
and assist in the study of prepared anatomical specimens and which, for the 
latter who cannot spare the time for the study of specimens or whose work will 
not countenance any contact with the cadaver, shall present the rejfional im- 
portant structures. 

Such a book must present Anatomical data by numerous and good 
illustrations, the important details depicted must be presented in a systematic, 
clear, and practical' manner. For such merits and to meet these requirements 
this English Version has been prepared; it is hoped, therefore, that this book 
will serve as a means of revision among Students, as a valuable reference both 
of applied Anatomy to the Practitioner, and as a means <if quickening the 
weakening memories of the Surgeon. 

The selection of the Plates and their extent has been determined by 
their relative clinical importance; special attention has been directed to those 
regions which have, of recent 3ears, become of increased interest to the Ph\'sician 
and Surgeon; so that those portions of Anatomy which are likely to be of actual 
service to the Student in his subsequent study, and to the Practitioner in his 
clinical work, form the basis of each plate. 

Lithographic Plates for the finer and Wood-cuts for the coarser detail, 
when coloured, are undoubtedly the best means of illustrating Anatomy and 
Histology; because by these methods the exact relations and distinctness of 
different structures in the various planes are most admirably shewn. 

This book cannot replace, and is not intended to replace, the Textbook 

of Anatomy, but is of great use with the more comprehensive Anatomical 

Works and Atlases. 

Ihere 
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There is as yet, no Universal Anatomical Nomenclature — in the original 
German work the B. N. A. nomenclature is employed, but among English Ana- 
tomists the nomenclature is very variable, at one time purely classical at an- 
other purely English, frequently a mixture. I have endeavoured to give the 
terms most frequently employed in England, with a further inclination whenever 
posable, to an English rather than a Classical term. 

In connection with the question of nomenclature, the reader is advised 
to peruse Toldt's Atlas, wherein all synonyms are well explained. 

London, W. 

J. Howell Bvans. 
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and 203. .\rcac of the Cutaneous Ncr^'cs of tlie Lower Limb, Right 
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I^^U Median Section through the Head. 



Right half of a frozcn-scrtion through the Head and Ncct of a girl aged 15. 
In (ront th« pbne of section is carried accurately tlirtvugh the middle liiie, but posteriorly 
it deviates about */bIIis iiidi lo l!ie left. The bones are left intact, as is shewn by the 
bisected Odontoid Process ; the soft parts (particularly bniiii-subslajjce) have been L3refu3ly 
cleared away as far as the middle hue. 

A median section gives the bcitt general idea of the relations and positions of 
(he stnictures of the head, and in particular of the topographical relations of the brain 
to the face; it clearly sliuws how the brain extends further down posteriorly timn in fronL 
That portion of the skull eap under whicti the Cerebrum lies is only covered by n thin 
layer of soft pari* — skin and epicranial aponeurosis (the latter is blue in the figure). 

The Hciuiaphctcs, ihcrtforc. arc easily injured in fra<:tiirc of the vault of the 
^11. The Cerebellum is better protected. The thickness of the skull cap varies con- 
uderably at different pninlB, and in dift<:r«nl people — it is normally at tlic vertex Vio*^ 
inch. On either side of the middle line the bone may be very thin, because for a 
distance of Vjihs inch from the middle line Pacchionian bodies may be present, and only 
covered by a very thin lamina of bone. 

The Superior Longitudinal Sinus is exhibited itiroughout iu whole length {the 
other Venous Sinuses are shewn in Fifps. 15 and lO), bej^nning at tlic Foramen Caecum 
and increasing in width as it extendi backwards and rwreivcs more blood it finally forms 
by junction with the Straight Sinus the Torcular Herophyli at tlje level of the ExtemaJ 
Occipital Protuberanci; (or somewhat higher up) and unites with each lateral Sinus, 
especially with the right. 

Its position is very exposed; as it can be easily injured it demands consideration 
during trephining. 

The Naaal Septum is usually nsynimctrical, being bent to one side (left in this 
case). Dense connective- tissue is f>kund at the anterior surface of the Imi*c of the skull 
and is conlinued downwards as the Aiiteriur Common Spinous Ligament which covers 
the anlcriur surfaces of the bodies of the vertebrae- A thick raas.^ of lymphoid tissue 
lies under the mucous membrane of Uie posterior wall of the pharjnix (i. e. the Pharjngeal 
Tonsil); lower down between die Oesophagus and tiie Veilebral Column there is only a 
thin layer of uounetiive ti^ue in which pus may easily spread downwards (Relropharyn- 
geal Ahftceas). 

When l)ie mouth is closed, tlie Tongue lies against the Palate (in this figv^*. 
depending upon the form of death, suicide by drowning, the tongue is seen pushed be* 
twecn the Canine tcctli). 

On tlie ptistenor surface of the Hyoid Bone the Hyoid Bursa is seen I)'ing be- 
tween the Hyoid Bone and the Thyieohyoid Membrane which is attached to tlic upper 
border of the bone. 

The Lar>-n\ is here seen at a higher level than usual; tltc Glottis, as a rule, is 
situated at tJie level of the 5th Cervical \'ertebra or of the tlisc beta-een the 5th and 
6th Cervical Vertebrae, 

The Pyramidal Process of the Thyreoid Gland (Pj-ramid of Lalouctlc), in this 
Ggure extends almost up to the Hyoid Bone whereas the usual height to which the 
Isthmus of the Giand reaches is the ist Tracheal ring. 
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Fig. 2. Frontal Section of the Head through the Orbits. 



B'osm section through the middle of the ^e-baUs. Tfie sUnder nerves and 
vessels as well as tJte artk-ulations of the bones iiave been determined by careful 

dissection. 



The frontal bones arc vcrj' thick owing to the obltqut^ of the sectioo. 

The Superior Lonpitudinal Sinus bulges to tJie riglil, owing to one o( the 
"lacunae Laterales"— accesson,- dilatations of the Sinus which are of frequent 
occurrence at the Vertex, and may extend */»ths inch from the middle line. 

The Temporal Muscle us ob5er\-ed to be covered by the Temporal Fascia, 
which extends from the Superior Temporal Ridge to the Zygoma. Ai the upper 
border of the Zygoma it ^Uts into 2 laminae (which may reunite), between which 
some fatty tissue becomes collected. 

The Cavity of the Orbit (into the inner and upper portion of its roof the 
posterior extremity of the Frontal Sinus protrudes) i.s only partially filled by the 
eye-ball ; the greater space is taken up by fat in which the eye muscles run. 

Gosely applied to Uie outer wall of the orbit is the Ijicrinial Gland. The 
point at which the Optic Nerve enters the eye-ball is miirked in yellow. 

Tlie figiire shews the very large space occupied by the Nasal Cavity and 
its Accessory Caviiies. The Nasal Cavii>' wluch ts only separated from the Cranial 
Cavity by the thin cribriform plate of the Ivthmoid ik>nc, presents 3 turbinated 
bonea On the Left side the Sphenoidal Turbinated Bone was so short as to nearly 
escape the section. 

Between the Middle and Inferior Turbinated Bones, the communication 
l>etween the Nasal Cavitj* and the Frontal Sinus — the Infundibulum — is visible: 

Directly below this orifice lies the aperture of the Antrum of Highmore. 
This aperture situated almost at the top of the Antrum, is necessarily most un- 
favourable to drainage. The Nasal Septum is deviatetl from the middle line 
(cf. Fig. I). 

The Antrum is separated from the Orbit by the thin floor of the Orbit 
in which along the Infra-Orbital Canal the nerve and vessels of the same name 
pass. For tlie relations of the Alveoli of the Teeth to the Antrum vide Fig. 4a 
The wall between the Antrum and the Nasal Cavity is thin so that perforation 
can be easily carried out from the nasal canty ^if better drainage be sought by 

this route). 

The Buccal Cavity is closed below by the Mylohyoid Muscle, which ex- 
tends from the inner surface of the lower jaw downwards and inwards to meet 
its fellow in the middle line {Diapliragma Oris). 

At the junction of the mucous membrane of the Cheek and the Gums, 
groups of mucous glands are found — buccal gtaiids. 
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Fig. 6. Dorsal Aspect of Fourth Ventricle. 
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Fig. 6. Dorsal Aspect of Fourth Ventricle. 



The Cerebellum has been removed by a section parallel with the fl^or of the 4tb 
Ventricle, so that the 3 Cerebellar Pciluncles. strands which counect the Cerebelluni with the 
rest of the Central Nervous Syirtem, are seen on both sides in transverse section. 

t) Superinr Peduncle conduclinjc fibres chiefly to the Ucntatc Nucleus of the 
Cerebellum. 

2) Middle Cerebellar Peduncle, connecting the Kuclei of the Pons with the Cerebellar 
Hemispheres. 

3) Inferior Cerebellar Peduncle (Kcatifortn Body) chicEy conducts to the Columns of 
the Spinal Cord those fibres which paised to the DentaiL- Nucleus throupb the Superior 
Peduncle. 

The Valve of ViKUSSHNS which lies across, between the Superior Cerebellar Peduncles, 
has been cut and thrown to Ibe left. 

The Facial Eminence {Cotliculus Facialis) is produced by fibres of the ['acial Nerve 
which, after emerging from their cells, pa$«i towards the floor of the <tth Ventricle and bend 
at a right angle again, after m course of '/,jih inch, to run backwaids towards their nucleus 
of origin. 

As the Nucleus of (he Facial N'crve lies deep in the substance of the Pons and 
Bulb, with many groups of cells extending upwards and downwards, it must be remembered 
that this Nucleus is nut at the floor of the 4th Ventricle and is accordingly represented 
diagramrnaitcally. 

The Nuclei of the other Cranial Nerves lie near the surface. The anterior part of 
the Oculomotor Nucleus contain* the tibres for the Sphincter of the iris and the Ciliary 
Muscles ; the posterior part contains the Fibres for the Extrinsic Miucles of the Eye. Immedi- 
ately behind i:« ihe Nucleus of the IVth Ne(ve(Pathetitl, the fibies from this passt to the Valve 
of VlBUSSCKS where they decussate and on emerging wind round Ihe Crura l<^ reach the base 
of the brain. The Nuclei of the Vth Nerve (blue) are partly scnsury and partly motor; the 
chief sensory Nucleus (psie blue) extends as far caudAlly as Ihe and Cervical Secernent (De- 
scending root of the Fifth Nerve), it is cltib-sliaped with Its broader end above. The chief 
Motor Nucleus (dark hluei which is geneially connected with ihi? minor .Motor Nucleus extends 
upward into the region of tli« Anlcrinr Corpora Quadrigcminu. Although the shape of the 
cells of this Nucleus ate peculiar, it is probably motor. 

The function of the Locus Coeruleus is doubtful, its cells previously considered to be 
sensory are now viewed as motor. 

The Nucleus of the \'lth Nerve lies directly under the floor of the 4lh Venlricle in 
the bend of the Facial Hbrca described above. 

In the posterior part of Ihe 4th Vcniticle, which is separated from the anterior pari 
by the Striae Acusticac, a median grey and two lateral white triaoKular arcac can be 
delineated on either side. The grey area (Ala Cincrea) contains the Sensory Nucleus of IXth. 
Xth and Xllh Nerves. The Motor Nucleus of these nerves fNucleus Ambiguus) is marked 
yellow; the Nucleus of their ascendinf; root (Soblary Bundle of Mbynbbt) whidi it not 
indicated occupies a ventrolateral situation in rdatton (o the Sensory Nucleus. 

The Sensory NucleuK ts situated internal and at a deeper plane tbiin the descending root 
of the Vth Nerve The inner white triangle corrcsponda to the Hypoglossal Nucleus and the 
outer to ilic Dom.'il Nucleus of tbe Vlllth Nrrve (Cochlear Portion). This Cochlear Portion has 
another Nucleus (the Ventral Nucleus) situated alontc the outer border of the Inferior Cere- 
bellar Peduncle. For the Vestibular Portion of the Vlllth Nerve there ate two Nuclei shewn 
in the figure (DeiTEitit' Nucleus and the Nucleus of the Descending Root of the Vlllth Nerve) 
{Nucleus Tractus Spiralb Nervi Acostici]. ZlEHKM. 



Pig. 7. Arrangement of Fibres in the Internal Capsule. 



All the fibres from one hemisphere pass together through the Cms at the 
Base of the Brain, In their course from the Cortex, to the Crus these fibres pass 
between the large Basal Ganglia (Thalamic, Caudate and Lenticular Nuclei), as 
shewn in the figure. Leaving the outermost and external capsules out of con- 
sideration these fibres have but one course open to them, viz: between the Caudate 
and Lenticular Nuclei and between the 'ITialamic and T.enticular Nuclei. This is 
the Internal Capsule with its Anterior and Posterior limbs and an intervening bend 
(genu). The arrangement of the fibres in the Internal Capsule is as follows; — 
The pyramidal tract, the path of voluntar}' movements, occupies the anterior 
*/srds of the posterior limb in such a manner that the Facial and Hypoglossal 
Fibres lie in the genu, next in order tome the fibres to the upper Limb and 
lastly those to the lower limb. In the posterior '/^rd of the posterior limb of the 
internal capsule lies the great sensory path for "Common sensibility" and the 
occipito-temporal cortico-pontic tract wliich passes from the occipital and temporal 
lobes to the Pons. Furthermore, fibres pass to and from the Cortex and Thalamus. 
Close behind the posterior limb is the so-called "Carrefour sensitif (Charcot's 
Sensory Tract), through which the paths of the higher senses (Olfactory excepted) 
pass. In the figure, only the fibres connected with the Optic Nerve are depicted 
in their passage from this point to the Occipital Lobe. 

Diseiise of this "Carrefour" produces mixed Ilemianaesthesia i. e, patients 
feel, taste and hear less definitely or not at all on the opposite side, and do not 
see with the Nasal half of the Eye on the same side and Temporal half of the 
opposite eye, whereas disease of the posterior part of the posterior limb of the 
Internal Cajisule produces motor parahsis of the opposite side. 

The Anterior Limb contains chiefly fibres derived from the Frontal Lobe 
and Caudate Nucleus; their course and function is unknown. 'l"he Caudate Nucleus 
and its tail curl over the Intern;d Capsule to terminate by blending with the 
Hippocampal Convolution and the Amygdaloid Nucleus; so that in this section 
the Caudate Nucleus has twice been cut — at its b'-'dy internal to the anterior horn 
of the lateral Ventricle and at its tail near the descending horn. 

The lateral and 3rd ventricles communicate through the Foramina of 
Monro. The pillars of the fornix are cut near tlieir point of junction. The 
posterior horn of the lateral ventricle is cut at the. point where the inferior 
horn begins. 

The white fibres of the Corona Radiata between the Cortex and the Corpus 
Striatum is called the Centrum Semi-Ovale of ViCQ d'Azyr. Ziehen. 



Figf. 8. Course of Fibres from Cortex to Spinal Cord. 



This section is not accurately in the Frontal plane but is directed some- 
what obliquely so that above it passes through the Praecentral Convolution and 
below through Hie middle of the Pons. At tJic Point marked /f it passes through 
the Posterior I*crforated Spot A transverse section of the cord has been added 
in order to shew the topographical relations of the long cerebral tracts to the 
colunins of tlie spinal cord. The posterior limb of the internal capsule is divided 
and the pyramidal tract is seen running from the motor area, through the posterior 
limb, to the middle third of the ventral portion of the Pons; at the Bulb (Decus- 
sation of the PjTamids) these fibres cross the middle line and continue their course 
in the Lateral Columns of the Cord, whence the}' pass to arborize around the 
Anterior Cornual Cells which give off the fibres of the peripheral nerve. 

The fibres of the pyramidal tract which arborise around tlie Nucleus of 
the Facial Nerve of the op^wsite side cross the middle line in the Pons. The 
course of the Facial Fibres and the Facial Nucleus is schematic. (Cf. Fig. Text) 

The Posterior Columns of the Spinal Cord contain tlie path of tlie "Muscle- 
Sense". Probably the fibres from tlie lower extremity lie in the tract of GOLL in 
the cervical region and those from the upper limb in the tract of BurdaCH. 
These tracts decussate in the Bulb. pntcticall_)' opjiosite the Decussation of the 
Pyramids. ITic further course of this path is known as the "mesial fillet"; the 
fibres end partly in the Corpora Quadrigemina. pardy in the Thalamus and partly, 
after tracking through the posterior limb of the internal capsule, ii^ the cortex 
of the I'arietat Lobe. 

The Occipito- temporal cortico - pontic tract (previously mentioned in 
Fig- ?}■ appears again in the outer V»rd of the base of the Pons, arborising around 
the Nuclei of the Pons whence new fibres cross the middle line to reach the 
Cerebellum through iho Middle Cerebellar Peduncles, The Optic Iract is cut 
transverselv, the anterior commissure obUi|uely — its fibres pass to the Olfactory 
Area, to the Hippocampal convolution. 

The Caudate Nucleus is again cut in 2 places, at the commencement of 
its tail near the Thalamus and at its terminadon in the descending horn. The 
Fimbria represents the terminadon of the Fornix which in its course along the 
lower aspect of the Corpus Callosum has 2 (posterior) columns which, after diverg- 
ing, ascend in the form of an arch with its convexity Ixiclcu'ards to finally (UUs 
is die part called tlie Fimbria) join the floor of the ventricle. The gray matter 
dtuated between the Cortex and the Fimbria is the Fascia Dentata; above these 
structures [Fimbria and Fascia Dentata) is the l^itcral Choroid Plexus. This is not 
indicated in the figure. It is probable that the Lateral Choroid Plexus d<ics not 
close in the descending liom of the lateral Ventricle completely but allows the 
intra-ventricular cerebro-spinal fluid to communicate n-ith that of the basal sub- 
arachnoid spaces. ZiKU£N. 



Ii^g. 9. Front&I Section through the Crus Cere1 

PoBterior Corpora Quadrigemina. 



at the level of the 



The Mesencephalon (Crura) containing all the Projection Fibres from the 
Cerebral Hemispheres is divided into 2 layers, an upper the "tegmentum", a lower 
the "crusta"; these are se[Kiraled by tlie "substantia nigra". The Tegmentum chiefly 
contains: — 

1. Fibres from Thalamus and Corpora Quadrigemina. To these belongs 
tlie so-called [Kisterior ctwnmissure which represents tlie connection 
the Tegmcn with the Thalamus of the opposite side. 

2. Fibres from Lenticular Nucleus. Of. Explanation to Fig. 8. 

3. Fibres from Cortex. To these belongs the patli ot "Muscle-Sense* 
Cf. Text to Fig. 7. It moreover contains i Nuclei. 

a) Nucleus of Descending Root of Vth Nerve on either side of the 
Aqueduct of Sylvius, 

b) Nucleus of the Ilird (Oculomotor) Nerve, on either side of the Aque- 
duct of SvKvrtJS. 

c) Nucleus of the IVth Nerve which lies posterior to the Illrd Nucleus 
at the posterior end of the Aqueduct of Sylvius. 

The Internal Geniculate Body probably belongs to the auditory path. 
The posterior longitudinal bundle is derived parUy from the anterior column of 
the spinal cord and possibly connects the nuclei of the motor nerves of the eye. 

A large number of the fibres in the tegmentum stop in ihe "Red Nucleus" 
where new fibres arise to cross the middle line and leave the tegmentum by 
passing to the Cerebellum through the Superior Cerebellar Peduncle. {Cf. I-*ig. 6 Text) 

The Crusta chiefly contains: — 

1. Cortico-crustal Fibres — Geniculate Bundle (MfvNERT). 

2. Frontal Cortico- pontic Tract which passes from the Frontal Lobe and 
Caudate Nucleus to Ihe Pontine Nuclei, whence fibres cross tlie middle 
line and pass to the Cerebellum through the Middle Cerebellar Peduncle. 

3. Pyramidal Tracts. Cf. Fig. 7 Text. 

4. Occi pi to- temporal cortico-pontic Tract which passes from the Temporal 
and Occipital lobes to the Pontine NucleL Course of these fibres as in *. 

The course and function of the fibres in close proximity to the Sub- 
stantia Nigra is unknown. 
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Fig. ID. Convolutions of the Brain and Sutures of the Skull 

in the New-Bom. 

The detailed description of the convolutions is given in the text accor 
panying the following figures. We only desire to lay stress upon, the high position 
of the Fissure of SvLVius, and the B'ontanelles. 

The smaller fontanelles (Sphenoidal and Mastoid) may be very small at 
birth; whereas the largest, the Frontal, remains open till tlie end of the first 
year of life. 




Fig. IX. Convolutioas of the Brain and Saturcs of the Skttll 

in the child. 

Pig. 12. Convolutions of the Brain and Sntnres of the Skull 

in the Adult 



Cunning ham's Meihod of remnving xhe Skull Bones, except narrow bare at the 
autures, aifords aa excellent method of sUewing tb« relations of the Cerebral Convolutions to 
the Cranial Siiture.s. (Skeletotopy of the Br.-iin, VValdevkr.) It is a<lvantii^eous to consider the 
fUsures aud sulci rather tliaii the convolutions. In the removal of the sltull bones in the infant 
it slioult) he remembered that they become attenuated at the region* farther away from their 
ossific centrei; tliiti diminution in the thickncM of the Bone is replaced by a corresponding 
thickenintc a( the Dura Mater and Per icra ilium. ThiK cloiie union of the fibrous skull-cap 
checks the spreading; of subdural and subperiosteal Haematomnta within the limitinfi area of 
any one banc. Moreover, it follows, thai Bone and Dura Mater are removed in one piece 
during this dissection in the new>born. In Uter childhood and adult life the bones are, as a 
rule, easily separated from the dura mater, difftculties only occurring at the following points: 
near the Superior Lonpitudinal Sinus because Pacchionian bodies may be present, and at the 
Parietal Foramen [SAsrOBiXi). The Mastoid Emissary Vein may he a point for dangerous 
haemurrhage because of the proximity of the Lateral Sinus. The Emissary Veins favour the 
spread of inflammation {c(. Eryaipclaa complicated by Mcnmgitis). 

At the Sphenoparietal Sinus there is danger of Haemorrhage from lacentioa of the 
Anterior Branch of the Middle Meningeal Artery which may be embedded in a partial or 
complete canal near to it. (CI Fig. yt.) 

In connection with the position of the Sulci and Fia<ures it should be noted that iti 
the new-born <Fig. lo) the Fissure of Sylvius lies at a higher level than the Squamoisal Suture, 
and that the Central Fissure lKoLANt>o> is placed more anteriorly than in thr adult. In the 
child (Fig. It) the squamous portion of the Temporal Bone grows upwards and the temporal 
ridges become more definite (blue in the figure in order to distinguish them from the 
sutures Ircd]). 

In the adult the Fossa of Sylvius corresponds closely to the S<itiamosal Sulare. 

(Cf. Fig. 19.) 

Accordingly, with certain individiual variations, the relation of the Fossa of S^i-Vrus 
to the skull bones gradually alters with the booy dcvclopmeoL The most important central 
convotnlions, however, lie at all ages in the middle third of the Parietal Bone, being slightly 
further forward in the new-born- To the surgeon interest is attached to the sutures, because 
certain anthropometric markings are employed (Fig. 16). 

Nasion, at hose of nose, and Inion, at external occipital protuberance, both points 
are employed in connection with the determination of the upper extremity' of the Ccntial 
Fissure (Rolan'DO). 

Lambda, in middle line, where the Sagittal and Lambdoid Sutures meet, is employed 
for the determination of the Parieto-occipiUl Fissure. 

Obclion, B point above the former, less inegubr in shape, corresponds to the Parietal 
Foramen. 

Bregma, junction of Sagittal and Coronal Sutures, is at the anterior border of the 
Parietal BuneK. 

Oa the lateral aspect of the Skull, the A*terion, is the postero-inferior angle of tha 
Parietal Bone, wliere the lateral sinus turns downwards. 

Stepbaoion, the crossing of the coronal suture and the temporal ridges (near the 
SphcDO'paricul Sinus). 

Ptenon, the point of meeting of the Sphenoid, Parietal and Temporal Bones ; this is 
the site for ligature of the Anterior Branch of the Middle Meoiugcal Artery: uademeaih lies 
the Fossa of SVLVIUS. 



Figf. 13. Base of Brain with Arteries and Superliciai Origin of 

Cranial Nerves. 



The Pia Mater !ws been removed. Unimportant branches of tiie Arteries have 
been cut away; the PttuUary Body has been removed. (Names of Arteries 

cf. Fig. 2$.) 

The vcrtiaU and lateral surfaces of the Cerebrum are of importance 
connection with Motor and Sensory Centres while the Base of the Cerebrum 
demands consideration in connection ^vitb the position of the Cranial Nerves and 
the Arteries. 

Functional disturbance of a single nerve or of a group of ner^'es will 
guide us to the seat of a tumour or any other pathological basal lesion which 
brings about the |)articular disturbances. It is a Remarkable fact tliat, with the 
exception of the Olfactory and Optic Tracts which are really outgrowths from 
the Brain, all Cranial Nerves emerge from the Brain between the upper border 
of the Pons and the lower end of the Bulb. 

The Suiwrficia! (ajipareiill Origin of the Vlth and Xllth nerves are very- 
dose to each other at the posterior border nf the Pons and side of the Bulb. 

The course of the ner\'es after leaving the Brain until they reach their 
foramina of exit varies in length The IVth nerve has the longest intra-cranial 
course, arising on the dorsum of the Mid-Brain (Mesencephalon), near the valve 
of Vn-riTSSCNS (cf. Fig. 6), it winds rmind the Cms to reach the Ventral aspect 
of the Brain. A portion of the roots of the Spinal Accessory' also has a long 
course arifflng as it does low In the Cervical portion of the Spinal Cord. 

The brain is supplied with blood from its base through the Internal 
Carotid and Vertebral Arteries. The two Vertebral Arteries unite to form the 
Basilar which gives off the Postenv Inferior Cerebellar (this is more often a branch 
from tlic Vertebral), the Auditory, llie Antero-Inferior Cerebellar, and the Superior 
Cerebrflar Arteries. At the inferior border of the Pons the Basilar Artery divides 
into Right and Left Posterior Cerebral Arteries each of which communicates 
(posterior communicating) with llie Internal Carotid. The tnternal Carotid gives 
off the large Middle Cerebral (Sylvian) Arterj-, the smaller Choroidal Branches 
and the Anterior Cerebral Artery. A.s the two Anterior Cerebral Arteries are 
connected by the Anterior Communicating in front of the Optic Chiasma a large 
circular anastomosis is formed round the Sella Turcica (Circle of Wii-LtS). 

All the vessels pass to and ramify in the Pia Mater, and give off small 
branches, which enter tlie brain and supply it with blood. 



Pig. 14. Base of Skull seen from above. 



Cochlea and Semicircular Canals, on the right side, exposed. 



The base of the Skull is more complicated and irregTilar than the Vertex, 
Three Fossae are recofjiiised, the anterior bounded hehinil by the sliarp border 
of the lesser wing of the sphenoid, in this lies the Frontal Ix>be, in the middle 
line are found the Crista GalU and the Cribriform Plate of the Ethmoid through 
which the Olfactory Nerves pass. 

The Middle Fossa extends from the Sella Turcioi on either side being 
limited by the upper border of the Petrous portion of the Temporal Ikme, ITiis 
Fo&sa contains the 1'em|>oral Lobe and many Foramina through which the vessels 
and nerves pass. 

Optic Foramen for Optic Nerve and Ophthalmic Artery. 

Sphenoidal Fissure for Superior Ophthalmic Vein, Vlth, IVtli and ITIrd 
and Ophtlialmic Division of Vtli Nerve, 

Foramen Rotundum for 2nd IMviaon of Vth Nerve. 

Foramen Ovale for 3rd Division of the Vth Nerve. 

Foramen Spincium for Middle Meningeal Artery. 

The Middle Lacerated Foramen is closed by fibro-cartilag-e, a 
remnant of the primarj' cartilaginous skull. The Posterior Fossa contains tlie 
Cerebellum and Bulb; its boundaries are the Petrous Bones and the I.ateraJ Sinus. 
llic Facial and Auditor}* Nerves leave the skull by passing through the Internal 
Auditory Meatus; the Internal Jugular Vein, Glossopharyngeal, Vagus and Spinal 
Accessor)' Nerves by passing through the Jugular Foramen and the Hypogk>ssal 
Nerve through die Anterior Condylar Foramen. 

When the base of the skull is held up to the light, the bones are seen 
to vary much in thickness. The stoutest portions are: great wing of Sphenoid, 
Basisphenojd, Basiocciput and Middle */,rd of Petrous Bone. The thinnest are: 
Cribriform Plate. .Sella Turcica (because the Sphenoidal Sinuses are beneath), 
lateral parts of middle fossa, Tegmen Tympani, region over Temporo-maxlllary 
articulation and floor of the Posterior Fossa. Violence, broadly speaking, can 
only affect the base iiulirectly in as much as it is everywhere (jrotected by the 
parts covering it At a few places only is it exposed to trauma: at the Cribriform 
plate if foreign bodies are pushed into the Nasat Cavities, at the roof of the orbit 
if fc»«gn bodies are pushed upwards into the orbital cavitj*. 

The excavated right petrous bone shews the Internal Ear, Cochlea, Internal 
Auditory Meatus, and 2 Semicircular Oinals (the Anterior. Vertical; and tlie Internal, 
Horizontal). The jrd or Posterior Canal is not shewn. 



Fig. 15. Base of skull with Arteries, Emerging- Nerves and Sinuses 

of Dura Mater. 



Tiie Brain has been cut away layer by layer to preserve the Basal Arteries in 
position and as much as fiossihle of the Nerves. The Spinal Cord, has not 
been cut at the level 0/ the 2nd Cervical Nerve as usual, but the Bulb has been 
divided through the Olivary Body. On the left side, the Tentorium has been 
removed from the Apex of the Petrous Bone to the Torailar Herbphilt, the 
Superior Petrosal and Laternl Sinuses being opened (the right middle menittgeai 
artery hus been drawn double by mistake). 

The Venous Blood returning from the Brain runs into the Sinuses wMch 
are found in the Dara Maler. The Blood from all the Sinuses eveutuallv passes 
into the I-atcral Sinus and ihence into tlie Internal JugiJar Vein which commences 
below tlie Jugular I-'oramen. 

The most important Sinuses are those which lie against the Skull and cire 
liable to be affected in injur>' or disease of the bone, especially the Superior 
Longitudinal Sinus and the T^ateral Sinu». Cf. Fig. 1. As the Superior Longi- 
tudinal Sinus usually opens into the right lateral Sinus, this Sinus and the Internal 
Jugular Vein on the right side are usually larger than on the left 

The I-ateral Sinus extends from the Torcular Herophili, (or either side) 
horizontally outwards (cf. Fig. 17) and then descends behind the Mastoid Process, 
forming two cur\'es towards the Jugular Foramen. In this last portion of its 
course it gradually leaves the outer surface of the skull and is hardly liable to 
injury from without. 

The course of the Cranial Nerves from the Brain tn their foramina varies; 
in the Anterior and Middle Fossa the Nerves pass directly to their foramina; 
bixt in the Middle Fossa the Vth Nerve runs under the Dura Mater for some 
distance, when it forms the OaSSERIan Ganglion and divides into its j Divisions, 
which ag;iin run separately under the Dura Mater to leave the Skull by the 
Sphenoidal Fissure. Foramen Rotiindum and Foramen Ovale respectively. The 
nird and IVth Nen-es run in the outer wall of the Cavernous Sinus to the 
Sphenoidal Fissure; the Internal Carotid Artery and the ^^th Xerve run in the 
Cavernous Sinus. 
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Fig. 15. Base of Skull witli Arteries, Emerging Nerves and Sinoses of Dura Hater. 
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Fig. 16. Base of Skull with the soft parts after partial removal of the Bones. 
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Pig^. i6. Base of the Skull and Soft Parts after partial removal 

of the Bones. 



This complete fissure is cotistructed from eight dissections made after 
hardening in fonnot and retnoviug various parts of the Brain in successive 
layers. After decalcifying the bones considerable portions were easily removed 
by the knife. 

On the left side the part of Ute Occiput forming the Posterior Fossa 
was removed, the Cavernous Sinus , opetied und the GASs£jt/.t.\' Ganglion with 
its tfiree divisions dissected out. The roof of the Orbit was removed and the 
structures occupying the upper part of this cavity exposed to view. Hy cutting 
away the Cribriform Plate of the Etlimoid, the Accessory Sinuses of the Nasal 
Cavity were opetied up — Mucous Membrane is coloured pink. 

On the right side a more extensive areti of the base of the Skull 
has been removed, unly a few thin liars hecing left {Tympanic Cavity pink. 
Membranous part of Meatus brown). In the Imver part of the Orbital Cavity^ 
— the eye-ball having been cut across horizontally and supposed to be transparent,— 
all the structures including the nerves atid muscles are shewn. 

The Nerves of the Special Senses arc greeti (Optic Nerve light greeH ; 
Auditory Nenre and apparatus, dark green). 

Sensory Nerves, yellow. Motor, dark blue (Veins being light blue), so 
that the Motor Hoot of the Vih Nerve is definitely shewn. 

The Vagus Group iX, X, XI, iteing mixed nerves, are yellow, like the 
sensory. G^SS£/i/.lA\ Ciliary and Gentcttlate Gangliu are orattge; on the left, 
the air-cells of the Auditory apparatus, t)w. Kvstaciuax Tube and the unusually 
large Lateral Jiecess of the Sphenoidal Sinuses extending into Ute greater wings 
of ike Bone are projected upwards (pink). 

This figfure^probably the first of this kind — g-ives, by shewing the vessels 
and muscles under the base of the Skult in their natural position, an idea of the 
Topography of thu; region unattainable from betuw because in this manner theh* 
relatinns remain undisturbed by dissection. 

The figure shews the topographical relations of the 3 great org<ins of 
special sense: e. gf. Eye, Ear and Nose, moreover, it gives a good view of the 
course nf the Xerve» which have a primary intra*, and a subsequent extra- 
cranial course. 

Ijisily connections are exhibited which could scarcely be appreciated by 
other methods. 



Fig. 17, Projection of Lateral Ventricle, Middle Ear and Lateral 
Sinus on the outer surface of the Skull. 

To Spjtzk^a's figure which shews Uie projection of the Lateral Ventricle on to 

the outer region of the Skull, we have added the projection of the Lateral 

Sinus (violet) and of the Middle Ear with its Accessory Cavities (red) whiie 

retaining our own Specimens and the indications by Frjedrich MGLlsr. 

Puncture of the I-ateral Ventricle Is performed (a) to empty it of accumu- 
lated fluid (Hydrocephalus. Semus Meningitis etc.). or (b) to inject drugs into the 
Ventricle when not dilated (e. g. Tetanus). 

VON Hergmann trephines the Skull in front, directly above and mesial 
to the Frontal Eminence and pushes a long hollow needle in a slightly downward 
and inward direction. 

Kf.kx finds a point on the outer surface of the Skull 31 mm. above a line 
connecting the lower border of the Orbit with the External Occipital Protuberance 
and 32 mm. behind the External Auditory Meatus. 

The shape of the l^atcral Ventricle docs not wzjy much except in die 
Posterior Horn. l"he "Trigone" i. e. where the Bfjdy, the Posterior and Descending- 
Horns meet, is the largest part and consequently the most suitable for the 
operation. 

Fig. 18. Projection of the Middle Meningeal Artery on the outer 

surface of the Skull. 

After KkOnlein. The Middle Meningtal Artery is red. 

To determine certain important Cerebral points and lines, as well as the 
Middle Meningeal ^Vrtery, Kkunlein's landnuuks are the most convenient. 

1) I'hc "(ierman Horizontal l.ini;" runs tlirough the infra-Orbital margin, 
and tiie upper border of the External Auditor}' Meatus. 2) The "ITpper Horizontal 
Line'* runs through the Supra-Orbital margin, iwritUel with the former. 5) The 
"Anterior Vertical Line" passes upward from the middle of the Zygoma at right 
angles to 1). 4) The "Middle Vertical Line" passes from the Condyle of the 
Lower Jaw at right angles to 1). s) The "Posterior Vertical Line" from the 
posterior margin of the Base of the Mastoid Process at right angles to 1). 

A line connecting (a) the point where the "Anterior Vertical Line" and 
the upper Horizontal Line cross each other with (b) the point where (he "Posterior ■ 
Vertical IJne" cuts the Vertex, represents the Central Fissure (RoIjVNDo). When 
the angle formed by this line and the upper Horizontal line is bisected bv a line 
drawn to meet the posterior vertical line, the oblique line represents the Fissure 
of Sylvius. 

A and B aje the point* for trephining to evacuate the blood extravasated 
from a ruptured Middle Meningeal Artery. 

The Kjuare marked in thick lines is the region in which VON BergmanM 
resects the Skull cap for drainage of Otitic Abscess and Abscess of the Tem- 
poral Lobe. 

The Black Circles indicate the following points which are often made ustt^ 
of (cf. Text Figs. 1 1 and 12): 

Naston at root of Nose. Bregma at Vertex ; further back, Obelion. Lambda; . 
and Inion at the External Occipital Protuberance. 




Fig. 19. Cranio-Cerebral Topography. 
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Pig. 19. Cranio-Cerebral Topography. 



The bars of A. Koeuiek's "Craniencephahmeter" are dark red: Brain pink, 

diagrammatic. 

For practical purposes it is very important to know the surface markings 
for the (lifforent parts of the hemisphere. By such knowledge a diagnosis can 
be made of: "Which cordcal region is affected in any particul:ir injury of ilie Skull?" 
On the other hand, functional disturbances may indicate disease of a certain part 
of the Cortex which may require operation ; by this knowledjje of surface markings 
the surgeon is enabled to find the seat of tlie le^on. 

Genemlly speaking it is sufficient to determine tlie position of the Fissures 
of RoLAND^t and Svr.vtTS because the most important centres are situated in the 
neiglilwurhood of these fissures (cf. Fig. 3, 5) further w^ith tlicse landmarks other 
sulci and fissures can be easily marked out. 

Many methods have been devised, some requiring' special instruments. 
KoK»l,ER's method Is simple and reliable. 

Cf. Fig. Three lines are necesaar>'. 

1. A Sagittal line extending from the root of the nose to the External 
Occipital I*rotubcrance. 

2. A Vertical line through the Anterior Border of the External AudHory 
Meatus, 

3. A second Vertical line parallel to the former tlirough the rosterior 
Border of the Mastoid IVocess. 

Fn)m the point where the last mentioned line meets the Sagittid line another 
line is <!rawn downwjirds and fonvards to a point situiiied midway between the 
junction of the middle with the lower thirds and the mid-point of the first Vertical Line, 

This point corresponds to the lower end of the ROLAJflDlC Fissure, the 
upper end of which lies at the junction of the tine drawn from the Sagittal Line. 

The Fissure of SvL'Vius lies '/» '"ch below the inferior end of the Fissure 
of ROI.ANDO. About 2 Vi inches above the Zygoma the Short Anterior and Long 
Posterior Limbs of this fiiaure begin. Another excellent method of marking out 
Che Fissure.s of Rolanixi and Sylvius, devised by Kroenixin. is described 
in Fig. 18. 



Pig. 20. Bxposore of the Cerebelltuu. 



On the left side an incision litis f>eeti made from the Exti-rnal Occipital 
Protuberance horizontally outwards as far as the Ear. Front either extremity 
vertical incisions have heen made downwards and the muscle-skin flap titrinun 
downwards. The muscles were subsequently dissected out. A large window 
was chiselled out of the Bone. The Lateral Sinus has been slit open, the 
Cerebellum is kept inwards by a broad spatula. 

The Cerebellum is much more protected than the Cerebrum. Only a very 
small surface area comes in contact with the Bone in a region well protected by 
Uiick muscles. 

Injury to the Cerebellum is accordingly ver>' rare, but operations in this 
ptirt are far more difficult owing tn its position. A glance at the fig^ire shews 
that suppuration of middle-ear origin may extend from the Lateral ^nus. Posterior 
Semicircular Canal or Saccus Endolymphaticus and so jifive rise to an abscess 
between the posterior surface of the Petrous portion of the Temporal Bone and 
the Cerebdlum or to a Cerebellar Abscess. 

These purulent collections may be evacuated by an enlargement of the 
opening made for the exposure of the Lateral Sinus, backwards. If a Temporal 
abscess has been looked for by opening the skull in von Bergmann's Rectangular 
Area (cf. Fig. i8) then further procedure entails enlargement of the osseous opening 
and inciaon of the Tentorium Cerebelli in order to compare the superior aspect 
of the Cerebellum. 

A large opening is necessary for Cerebellar Tumours. When the Lateral 
Sinus gets in the operator's way, he should push the Dura Mater away from the 
Bone ligature the Sinus with a double ligature and divide it. Upon the further 
removal of bone the Cerebellum can be well exposed. 

We desire to draw particular attention to a vein which runs from the 
lowest part of the Lateral Sinus or from the Jugular Hulb to the Vertebral Vein 
throug'h the Posterior Condylar Foramen. Its further course is horizontal be- 
tween the Occipital ftone and the Atlas. 

The vein is of great imponance in Ligature of the Internal Jugular in 
cases of Thromboi^ebitis of the Lateral Sinus. Cf. Figs. 27 and 28. 
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Pig. 21. Horizontal Section of the Head: Organ of Hearing and 

Snrrounding Parts. 

Pig. Z2. Tympanic Cavity and Surronnding Parts. 



Part of a frozen section from a series of Horieoniaf sections through the Head. 

The two curvis described by the External Auditory Canal in the Horizontal 
plane are vvell shewn: a .3rd curve is recognisable in the Vertical plane, so that 
it is not possible to distinctly see die Tympanic Membrane without traction upon 
the Cartilaginous portion of the Ear. 

From the practical point of view the relations which the Auditory Appa- 
ratus bears to neighbouring structiires and especially to the Lateral Sinus and 
Duni \raler are most important. 

'ITie Dura Mater which covers the |K>sterior aspect of the Petrous Bone 
is only separated from the numerous air-cells by a thin lamina of bone, so that 
pus within these celb may easily give rise to a subdural abscess, llie lateral 
Sinus bears a similar relation to the Mastnid process so that injury' to it m.ay 
result during operations upon the Mastoid; pus within the Mastoid Cells may 
extend to tlie Lateral Sinus and produce Thrombophlebitis. 

Around the Intenuil Carotid Artery which incompletely fills tlie Carotid 
Canal, are Venous Spaces, continuations of the f'avernous Sinus. 'ITie Facial Nerve 
is seen cut across in its vertical course co the Stylomastcnd I''onimen. In the 
Facial Canal accompanying the Facial Nerve (Fig. 22) are shewn the Stj'lomastoid 
Artery with its j Venae Comites. In Fig. 22 are further shewn the structures 
in the Tympanic Cavity: Ear-ossicles. (.Hiorda I'ympani and Tympanic N«rvc, The 
Eustachian Tube, extending obliquely forwards, inwards and downwards from 
the TymjKinic Cavity to open into the Pharynx has been divided obliquely so that 
it appears larger than if it had been cut transversely to its axih. Eietween the 
Condyle of the Lower Jaw and the External Auditory Riealus there is only a vcr\' 
thin layer of bone. The Articular Fibrocartilage is seen almost completely 
surrounding the Condyle. Internal to the External Pterygoid Muscle is seen the 
jrd Division of the Vth Nerve direcdy after its emergence through the Foramen 
Ovale; behind and to its outer side is die Middle Meningeal Artery. 

The L>Tnphoid Tissue bencatli the lliaryngeal Mucous Membrane — the 
Pharyngeal Tonsil — which appears ver}- large in a horijtnntal section deserves 
notice. This has been cut obliquely because the upper wall of the Iliarynx is 
not horizontal but directed obliquely backwards and downwards. 



Fig. 23. Vertical Section through the Left Temporal Bone in the 
plane of the Axis of the Petrous Portion. 

Frozen Seciion. Mucous Memhrane of Tympanic CatfUv, Antrum and .\f(isioi(i 

CeUs in red. The lower part of the Tympanic Cavity tuts /jeen carried away 

in the section so that the External Auditory Canal is exposed. 

Fig. 24. Horizontal Section through the Left Temporal Bone. 

Siction tfirotigk a inaceraied bone. The axis of Hte Mucous Metnhrane lining 
tite EusTACifiA.y Tube and the Mastoid Antrum is indicated by a red line. 
The axis through the Externa/ and Internal Auditory Meatus, "Sensory Axis^\ 
is indicated by a yellow tine. The t'artHage of the Temporo- Mandibular Articu- 
lation is coloured blue. 



l"he middle ear is surrounded by numerous air-cells which iire lined by 
a continuation of the same mucous membrane and communicate directly or indi- 
rectly with the Tympanic Cavitj-. Pus spreads readily from the Tympanic Ca^-ity 
to these Accessor)* Cells. Vig. 23 shews how the cells lie below the plane of the 
opening into the Tympanic Cavity and consequently drainage is very efficient. 
The size of these air-cells varies not onI\' on the same side but nn either side in 
the same individual. ITiese cells may extend far into the Petrous Bone, even 
into the Occipital Cond\'!e and the root of the Zygoma. The chief Accessary 
Cavity Is the Mastoid Antrum (:ls large as a French Iie;»n) with its Innjj axis 
(*/jth inch) corresponding to the axis of the Eustachian Tube and opens into 
the Tympanic Cavity on the [Kjsterior wall, directly below the Tegmen Tympani 
which forms the roof of th*' Anirum. The Mastoid Cells, which vary considerably 
in number, either few or large, numerous ur small open into die Antrum, The 
cdU extending into the Squamous Portion are known as Squamosal Cells, but 
these never extend higher than the l«inporaI ridge, The lamina nf bone covering 
the Mastoid Process is so variable in tliickness thiU, like die Tegmen it is deficient 
at some points on its outer wall as well as on its inner wall, which is in relation 
lo the Lateral Sinus, These points of deficiency are merely covered by connec- 
tive tissue. 

Pus can spread easily through the thin Tegmen Tympani and cause 
Meningitis or a Tem]>oral Abscess. Fig. 25 shews the \'th Cranial Nerve in 
SliiCKi;i-'s Cavity, i. e. the depression on the superior surface of the Petrous Bone 
covered in by Dura Mater. 

In Fig. ?4 the red line indicates the "mucous membrane axis", 1. e. 
EusTAt:niAN Tube, Tympanic Cavity. Antrum and Mastoid Cells on a line which 
runs backwjirds and outwards. 

The yellow lino is the "sensory axis" which passes through the F.xlern;d 
Auditor)' Meatus, Tym|»anic Monihrane and Cavity, Vestibule and lutemal Auditory 
Meatus. These axes cross in the Tympanic Cavity; die first passes llirough all 
organs of accessory importance for hearing; the second passes through the organs 
of hearing prop«*r. 



Pig". 25. Mastoid Process of Child, opened. 
Pig. 26. Mastoid Process in Adult, opened. 



F^. 25. The various layers of the MasMd region In a child, aged two years, 
Itat'e been exf>osal, and lite \fa.tioid Process clmeUed often. Air-cells, red. — 
In Fig. 26 Ute Mastoid region of an adult has been more ejctetisively dissected 
hut i/tily that portion of the Mastoitl Process Lontuimng air-cdls has licen 
opened fty chisel. The periphery of Ute Mastoid Process is indicated by a dotted 
line. By removal of a portion of the Parotid Gland the Facial Nerve has been 
exhibited as it emerges from the Stylomastoid Foratnen, 

The Antrum U well marked in the New-Boro though the Mastoid Process 
Is SCaiCftly discernibJe; its posterior and external portion bocoming formed during 
the first years of life; it jfrovi's downwards as the formation of air-cells slowly 
progresses. Even in the adult there are not necessarily any air-cells at the tip 
tif llie Mastoid Process. ITie Fadal Xerve after emerging from the Stylomastoid 
I'onimen runs forward al a right angle in the infant, at an obtuse angle in 
the adult. 

The groove of the 1-ateral Sinus fs shallow in ilie child, deep in the adult. 
TTie Antnim and Mastoid Cells are easily accessible for operative ptirposes from 
the outer surface of the Ttiastold Process. Subcutaneously in tlie angle between 
tlie Pinna and the Slcull the Posterior AuricuUu* Artery takes its course. The 
Periosteum is intimately cf»nneclcd with the tendinous fibres of origin nf the 
Sternocleidomastoid Muscle which gradually become lost in iJie 't'emjioral Fiiscia. 
About y-,Hi inch behind the Supramcatal Spine is situated the Antrum at a depth 
of Vnth of an inch from the surface, llelow this are the Mastoid CcMb. 

The structures in relation witli die Antrum are of great imjwrtttiice. 

llic thin Tcgmcn Tympani alone scpa^atf^s the Antrum from the Cranial 
Cavity, so that search for an Epidural or Temporal Abscess is easy after perfor- 
ation of the legmen lympani. If projected on to the surface the floor of the 
middle Fossa of the Skull lies in the region of the attachment of the pinna either 
above or on the level of the Temptiral line. Posieriorlv and iniemall\' is the 
Lateral Sinus which should be avoided when the air-cells are opened. The position 
of the lateral Sinus varies, it may lie in a shallow groove on the Mastoid Process. 
or in a deep furrow in bmh Ma.st<jid and Petrous portions. 

According to Bezou* the most marked outward curve of the Sinus is 
% inch beiiind the Suprameata! Spine. At litis point the Ijone is usually aj inch 
thick (a I to 0.7). The Facial Xexve may l>e injured as it lies below the External 
Semicircular Canal on the inner wall of tlie Tympanic Cavity close to the ojxjning 
into the Antrum (Aditus ad Antrum). 'Hie wall of ihe Facial Canal is very thin 
so that by a careless use of the chisel this ner^-e may be divided. 

Lower down the Mastoid Cells are in relation with the Facial Canal: this 
portion has been laid free in both figures. 




Fig. 27 and 28. 



Tympanic Cavity and Surrounding Parts opened 
h'om behind. 



In Fig. 3J, thfi outer wall of the Xfastoid Process, Antrum and Attic 
have been removed, the Mastoid CcUs eouged out so tkat only tite inner wall 
of the Mastoid Process remains; Facial Nerve., Posterior ana External Semi- 
circuUtr Canals and Lateral Sinus are still covered by hone. Facial Nerve and 
Semicircular Canals (yelhrw) arc represented as sheu/ing tltrough the bone. 

In Fig. 28, the skin inci.iion has been extended downwards, the tip of 
the Mastoid Process removed, the Digastric Muscle divided and the Attic more 
freely exposed, the Facial Canal opened, the bony wall of the Sinus remolded 
ami the Saccus Endolymphatic us exposed. 

The Posterior portion of the Tympanic Membrane, the Posterior and 

Superior wall of the Bony External Auditory Canal have been removed and 

the akin which fines this portion slit open. The bar of bone behind the Stxlo- 

mastoid Foramen luts been sawn through in order to expose the fttgulur Hulb. 

Ttiese figures give the relations which are of importance in radical operations. 

In coses of chronic suppuration and (.lialcstcnmata of the Middle ICar, it is 
important to expose all the cavities by removing their outer wall and btmy septa 
so that the inner wall of the T\Tnpanic Cavirv, Antrum and Mastoid becomttsj 
continuous with the Inferior and Anterior Wall of the P'xternal Auditory Cans 
I'he bony canal for the l■^^ciaI Nerve, the Kxternal Semicircular Canal and the 
Stapes must be carefully avoided. The black area below the Incus represents' 
the Fenestra Knlvrnda. 

Fig. iS shews the whole of the oblique part of the Lateral Sinus to ila 
termination in the Ju^lar Bulb. After reaching the Temporal Bone its direction 
changes vertically downwards, embedded to varying depths in the inner wall of 
llie M;i.stoid Process, tlience its course is at first horizonuilly inwards (occasionally 
with a sharp upward curve), then directly downwards to p;uis through the Jugrular 
Ftiramen and form the Jugular Bulb. Suppurative Thrombo - phlebitis usually 
affects this last vertical portion, in many such cases the Sinus must be opened 
throughout its whole length. 

Many ways may be employed to expose the Jugular Bulb: CrRUNERT 
removes the lip of the Slastoid Process and proceeds towards tlie Jugular Foramen 
at the base of the skull where he divides the bone encircling it. As shewn in 
the figure the Facial Nerve is in the way. Fansr therefore recommends that theJ 
nerve be freed and lirawn forward. If the Transverse Process nf the Adas is in' 
the way it should be carefully removed, avoiding any injurs' to the Vertebral 
Artery. Owing to anatomical variadons. this may be impos.sible so that Grunert's 
method las practiced by Piffl), of remox'ing the floor of the Auditory Meatus and 
Tjinpanic Ring, under which the Jugidar Bulb lies, may be necessary. (Cf. Fig. r;.) 

By this method the l-'acial -Verve lies behind the field of operation: the 
structure to be avoided in front is the Internal Carotid Artery. Will ligature of 
the Internal Jugular Vein in Se])tic Thrombophlebitis prevent the spread of infection? 

This question demands a consideration of the many Venous Channels 
which open into the T^ateral Sinus (Sufwrior Petrosal Sinus, Figs. 15. 16, 20), Mastoid 
Emissar)' Vein (Figs. 20 and zS). PostcTior Condylar Emissary Vein (Fig. 20), 
Marginal Sinus (Fig. 15), Inferior Petrosal Sinus (Fig. 15), Anterior Condylar 
Vein which accom^mnics the Hypoglossal Ncr\'e and pas.-ies to the Jugular Bulb 
from the Vertebral Plexus. The figure sliews the close proximity of Facial and: 
Spinal Accessory Nerves so that in c;ises of Facial I'aralysis the Surgeon mayl 
be tempted to suture tlie central (KMlJon of the Sjwna! Accessory to the PeripherMj 
portion of the Facial Nerve. 
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F%. 29. Superficial Vessels and NervcB of the Head. 
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Fig. 29. Superficial Vessels and Nerves of the Head. 

Skin, Parotid Gland, portion of the Orbiatlaris Palpebrarum and Square Muscle 
of the Upper Lip (Quadratus Labii Siiperioris), have been removed. The 
Superficial Arteries, Veins, Nerves and Muscles have been exposed by dissection. 

Light red, Arteries. Passing upward over the lower jaw is the Facial 
Artery which shews through the Muscles as it is covered bj- them : in front of 
the Ear the Temporal Arterj' gives off the Transverse Facial Artery. At the 
upper border of the Orbit the Frontal Artery (a branch of the Ophthalmic Arter\' 
which comes off the Internal Carotid) is seen and at the back is the Occipital Artery. 

Violet, Veins. The Facial Vein (anastomosing, at the Naso-frontal Angle, 
with the Frontal Vein and indirectly with the Intracranial Venous System) is seen 
communicating with the Temporal Vein which lies in front of the Rnna. Posteriori}' 
the Occipital Vein is seen. 

The Facial Nerve and its branches are white. (Cf. Figs. 33 — 38.) 

The other nerves are coloured in accordance with their area of distribution. 
(Cf. Figs. 33-38.) 

Dark red — Ophthalmic Division nf Vth Nerve. {V. 1). 

Yellow — Superior Maxillary Division of Vth Nerve (V, 2). (s- t indicates 
Zygomatico-Temporal, and a—/ Temporal-Facial Branches). 

Blue — Inferior Maxillary Division of Vth Nerve {V, 3). 'ITiis gives off 
the Auriculo-Temporal Nerve (a — ■[) before the Inferior Dental enters its Foramen. 

Orange — Auricular Branches of Vagus (A') to the Pinna (ARNoi.ni. 

Black — Cervical Nerves : Great Auricular, Great and SmaIK)ccipitiil and 
Superficial Cervical Nerves. 

The Duct of the Parotid Gland (Strnsons Ductl and its small tributaries 
are coloured light brown. 



Fiff* 30' Side View of Face. Superficial Layer. 



The Parotid Region has been dissected on the Left Side and a window made 

in the Parotid Gland to shew the formation of StensoN's Duct, Brandies of 

the Facial Nerve and the main vessels (all very carefully dissected). 

Broadly sjwaking the \'essels and Nerves of the Face are subcutaneous 
with the exception oi the area covered b^' the Parotid Gland. 

ITie Parotid Gland is covered bv ii thick fa-scia; its outer surface is tri- 
angular in shaije with the base directed upwards and the Apex at the angle of the 
Lower Jaw. 'i'he base extends from the jwsterior extremity of the Zygoma to 
the Cartilc^ginous portion of the External vVuditory Canal and to the Anterior 
border of the Stemoniastr>id Muscle. The posterior border runs parallel to the 
Sternomastoid Mu.scle; at the angle of the Jaw, this is met by the Anterior 
border which crosses the Masseter Muscle. The greater p;irt of the Gland lies 
behind the Ramus of the Jaw and extends inwards to the Digastric (i. e. close to 
the Carotid and Jugular Vessels Fig. 53), Stknsi iN''s Duct nms almost horizontally 
forwards ^/^th inch below the Zygoma and turns inwards at the Anterior border 
of the Masseter to perforate the Buccinator obliquely and terminate within tlie 
Buccitl Cavity opposite the 2nd upper molar tnoth (cf. Fig. 57). There is often 
present an Accessor^' Parotid (Socia Parotidis) attached to the Duct (cf. Fig. 30). 

The Facial Nerve bears a close relatir)n to the Gland. After emerging 
out of the St\lomastoid Foramen this nerve enters the substance of the Gland at 
the level of the lobule of the Ear. Here it divides, and its branches run in the 
substance of the gland, to emerge at the Anterior border and be distributed to 
all the muscles of Facial Expression. Conse(]uentIy it is impossible to remove the 
whole of the Parotid Gland without injury to the Facial Nerve, but removal of 
the lower part in no way leads to interference with the Nerve: in this Ciise the 
Mandibular Branch, which supplies the muscles of the angle of the mouth, is 
chiefly damaged. The branches of the Facial Nerve form an anastomosis with 
each other (Pes Anserina) and with the Fifth. 

The Auriculo-Temporal Nerve (from V, 3) runs througli the Parotid Gland 
as well as the Superficial Temporal Artery (continuation of External Carotid 
Artery) ; this vessel in its course through the gland gives off the Transverse Facial 
Artery which takes a horizontal course. The Superficial Temporal Artery then 
passes upwards in front of the ear dividing into an Anterior (Frontal) and a 
Posterior (P;u-ietal) branch to supply the Frontal and Parietal Regions of tlie Scidp 
as far as the Vertex. The Temporal Vein, accompanying the Arterj', receives 
blood from the Temporal Regit>n and the Ear. In the substance of the Parotid 
Gland are embedded a few Ij-mphatic glands which are of practical importance; 
rarely, a cutaneous lymphatic gland, superficial to the Parotid, is found. 



Fig. 31. Side View oi Face, deep layer. 



The branches of the Facial Nerve have been cut off but its commtmicaiimis 
toitk the Auriculo-Temporal Nerve have been rxpoxed to 7-iew: the Zyguma has 
been sawtt through and removed together with the upper pari of the Masseier 
Muscle, (in a simUar manner, the Coronuid Process with Ifie attached Temporat 
Muscle). All the chief hraitches of the 2nd and }rd divisions of the Vih Cranial 
Nerve and the branches of the Internal Maxillary Artery arc exhibited. 



Under cover of the Coronntd Process of the T^wer Jaw and the Teni|HM'al 
Muscle attached to it, the structures of the Zygomatic Fossa are covered with fat. 
After the removal of this fat the External Pterj'goid \tuscle is seen extending 
from the Pterygoid Process to the Condyle of the Lower Jaw. The relation of 
the Internal Maxillary Ancrj- {terminal branch of External Carotid Artery) to 
this muscle varies as it runsi. dther superficial or deep to the muscle, to gain the 
Spheno-Maxillary Fossa. This vessel gives off the Middle Ateningeal Artcr)' whic^h 
run» upwards to the l''<»ramen Spinosum and die Inferior Dental Artery which 
enters the Inferior Dental Foramen. After removal of the External Pterygoid 
Muscle the 3rd or Inferior Maxillar>'-Di\'isiofi of the Vth Nen-e is visible. 

After passing" through the Foramen Ovale this breaks up into numerous 
diverging branches. The Auriculo-Temporal Nen-e passing backwards emerges 
behind the Temporo-Mnxillary Articulation and supplies the skin of the temp':'ral 
region with comm'->n sensibility, this nerve generally forms a loop through which 
the Mi<JdIe Meningeal Arter)* piLsses. The other branches are partly motor .-ind 
supply Che Muscles of Mastication (Internal and External Ptm/golds, Masseter 
and Temjxjral), and [Xirtly scnM)ry. long Buccal to the skin and Mucous Membrane 
of the Cheek. The' two largest branches, Inferior Dental and Lingual, pass down- 
wards on the Internal Pter)'goid Muscle; the former, the larger nerve, is tlie 
more posterior. 

In the Spheno-Maxillary I^issa but situated anteriorly, is the postericH" 
surface of the Suj>erior Maxilla. The Infra-orbital Artcr\'. a branch of ihe Internal 
Maxillary Arten,'. enters tlic Inlra-orbital Canal, while close above this vessel lies 
the 2nd division of the Vtli Ncnc whicli in iiA course from the Foramen Kotunditm 
to enter the Infra-orbital Canal inclines outward. In its short course it gives 
off the Spheno-Palatine Ner\'es to the Spheno-Palatine Ganglion (Meckel's, 
cf. Fig. 44) and through the l'terygo-MaxiIlar>' I-'ossa the Zygomatic. Superior 
Dental and Sphenopalatine Nerves. 

Operations in this region — for removal of tumnurs. resection of the ind 
or 3rd divisions of the Vth Nerve for Acute XeuralgiA — arc rendered difficult 
by the diffuse Venous Plexus (Pterj-goid Plexus) whidi replaces the Venae Comites 
of the Internal MaxiUan,' Artery. This plexus which has been removed in the 
di.ssectior , extentis from the Infra-«rbital Canal and Spheno-M axillary- Fissure 
between the Pterygoid Muscles as far aS the TemportwMandibular Joint 



Fig. 33. Bxposnre of the Oasserian Ganglion. Natnral Size. 



On tlie right side an incision, cxtrvitintar with its base at the Zygoma, has been 
carried through the soft parts. 'Dte bone has been chiseiUU through and the 
osteoplastic flap, broken at ite base, is turned downwards. The Dura Mater of 
the Middle Fossa and the Temporal L*-)b€ are raised so that after dtvisian 
of ttie Aliddie Meningeal Artery, the Gasserjan Ganglion and the frd division 
of the Vth Nerve are exposed outside the Ditra Mater. (As the bone was 
removed the Anterior Division of the Middle Meningeal Artery was lacerated 

in its bony canal.) 

Perastent Facial Neuralgia which is unrelieved even by extensive resection 
of the peripheral branches of the Vth Nerve as they emerge from the &kull and 
which is unrelieved by medicaments has recently been dealt with by removal of 
the Gasseriak Ganglion. Two metliuds may tw adopted either (Rosk) the 
Zygoma may he temp(jr;irily resected, when after exposure of the Foramen Ovale 
from below the base of the skull is opened up; or the skull may be opened in 
the Temporal region (Hartlky, Krausk) and tlie Ganglion with its branches 
exposed. This latter method is perhaps the better one; moreover, it may be 
employed for removing tumours of the Middle Fossa or for ligature of the Middle 
Meningeal Ancry. After turning down an osteoplastic flap as described above, 
the Dura Mater covering the Temporal Lobe is lifted away from the Skull. Con- 
siderable haemorrhage follows from the laceration of numerous small veins. At 
a dqjth of one inch from the Scjuamous jwrtion of tlie Icmporal Bone, just above 
the root of the Zygoma lies the Middle Meningeal Artery. This vessel is divided 
between two ligatures in order to expose the l-'oramen Ovale which lies Vi«th 
inch internal and in front of the Foramen Spinosum ; ^^th inch forwards and nearer 
to the middle line than the Foramen Ovale is situated the Foramen Rotundum 
through which the .'nd division of the Vtli Nerve passes; Vs^h incli from tlie 
Foramen Ovale and Vsth inch from the Foramen Rotundum is the Convex margin 
of the Gasseri.w Ganglion. It lies in an impression on tlie upper surface of 
the jjetrous bone and covered by Dura Maler in MeckIiL's Cave (cf. Fig. 23). 

The trunk of the Vth Nerve enters its Diu-al Sac by jiassing through a slit 
in the Dura Mater at tlie attachment of the Tentorium Cerebelli to the superior 
border of the petrous bone. The Gasserian Ganglion and its three divisions 
are outside the Dura Mater and can be operated upon without opening the 
meninges or exposing the brain. 

Particular attention should be paid to the first division of the Vth Nerve, 
as it lies in Oie outer wall of the Cavernous Sinus; so that in freeing this diviwon 
the Sinus is necessarily injured. (Cf. Fig. 17.) 

Another method, devised by Lexkk. is still less liable to injure the brain 
whereas it gives a good exposure of the Ganglion. I.esek makes a smaller 
temporal flap but enlarges the area of operation downwards by temporarily resecting 
the Zygoma and removing the base of the skull as far as the Foramen Ovale^ 
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Pig, 33—38. Area of Distribution of the Sensory Cranial Nerves: 
Pig. 33 Front View, Fig. 34 Side View, '■, Ni.r. si/,-. 



Pig. 35 38. Variatioiis, Side View. ',.. Nm. j*t». 
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Pig. 33-38. Area of Distribntdon of the Sensory Nerves of the Head. 



» 



Thrse diagrams futve been made in accordance with FROI/s^s investigations and 

ZdNDEiis data. In fig. jj the foramina of exit of the chief branches of the 

Vth Nerve have been ittdicated by black Dots. 

A characteristic feature of the Craniat Nerves is that they are other pure 
Motor f>r pure Sensory nerves; when they contain fibres of the other variet}' they 
do not represent true mixed nerves like tlie Spinal Nerves. The anterior half 
of the head is supplied by the Vth Cranial Nerve, the posterior half by the Cervical 
Nerves, a very small portion only of the Pinna bdng supplied by the Auricular 
Branch of the Vagus (c(. tlie black area in Figs. 55 — 38. and in Fig. 3^^ the white 
nwre marked ^V). 

The 1st division of the Vth Nerve (red) supplies the forehead and vertex. 
of the skull as far back as a vertical line drawn upwards from the posterior border 
of tJic Pinna, the middle portion of the: upper ICyelid and the Lateral aspect of 
the Dorsum of the Nose, A branch of the Nasal Nerve supplies the anterior part 
of the nasal mucous membrane whereas its outer branch only becomes superficia 
between the Nasal Bone and the Nasal Cartilage (cf. Fig. 50). 

The znd Divuiion (_vellour) covers the smallest cutaneous area supplying 
the teeth nf the upper jaw (Superior Dental Nerves), the nasal mucous membrane 
(Nasopalatine Braiichesj and through lite Infra-orbital Nerve the lower eyelid and 
the upper lip. 

The 3rd Division (blue) give-s off Motor Branches to the muscles of 
mastication and to the Mylohyoid Kfuscle. Its Sensory Brancbes are the Auriculo* 
Temporal, T^ng Buccal and Mental Nervea. 

Cervical Nerves. The Great Auricular plays an important part in the 
Nerve supply of the Face by supplying the region over the Parotid and the 
Masseter. 

One of its branches ascends between the Helix and Antihelix. The outer 
side of the Pinna is accordingly supplied by 3 nerves: — Auriculo -Tejnporal. 
Auricular Branch of Vagus and Great Auricular. 

The foramina of the 3 branches of the VUl Nerve viz. Uie Supra-orbital 
Foramen (notch). Infra-orbital and Xfcntal I''oramina Uc almost in a vertical line 
(K. V. Bardki.kren). In Neuralgia these points are exceedingly tender. A glance 
at Figs. 35 to 38 indicates the enormous variations in the cutaneous supply. Tlius 
(cf. Fig. 36) the Infra-orbital Nerve may supply the whole of the middle portion 
of the Dorsum of the Nose and eliminate the Outer Branch of the Nasal Nerve 
from the Tip of the Nose. Fig. 38 shews a very considerable extension of the 
Cervical Area. Variations not only occur in different individuals but even in the 
same individual, so that the aitaneous supply is different in each lateral half of 
the face. Frequent anastomoses occur so that one area may be supplied by 
.several nerves. Stress should be laid on the fact that the nerves cross the middle 
Kne to the opposite side (cf. Fig. 33). 






Pig. 39. The Nasal Cavity with the Opening of its Accessory Sinases. 



The Sagittal Section Itas been made a Utile t/> the right of the Nasal Septum, 
Sphenoidal and Frontal Septum. Portions have beat removed from the 
Turbinated Bones in order to exhibit the orifices of the accessory Cavities. 
Into some of these directors have been introduced. The Tongue has been almost 
completely removed to shew the Tonsil. 

The Accessory Cavities of ihe Nose may be considered Embryologically 
as Ethmnidal Cells which have grown beyond the area of the l^h^-rinlh. They 
become formed by the resijrption of the bony walls of the Nasal Cavity. The 
mucous membrane follows this process and grows inUj tlie accessory cavides. The 
Xasal Duct opens, covered by the inferior nirbinated bone, into the inferior nasal 
meatus. This meatus readily allows the introduction of a canula into the opening' 
of the Eustachian Tube which lies in the Outer Wall of the Pharynx. At this 
opening is the EusrAClilAS Cushion, behind it the I-'ossii of RosenmOLLER. 
Under the Mucous Membrane covering the roof and back of the Pharynx ts a 
mass of lymphoid tissue CPhar>'ngeal Tonsil) which in the middle tine exhibits a 
recess of variable shape, grooved, saccular or double (Pliaryngeal Bursa). 

Into the middle meatus, at the ."Vntcrior part of a ridge, is the opening of 
the Frontal Sinus (Infundibulum). at the piisterior part the aperture of die Antnun 
of HiGKMORE. The communication between tltc Antrum and the Xose is not always 
single, it may be double. 

We have already stated (in Mg. 2 Text) that flie opening of the .\ntrum is 
in a most unfavourable position for drainage, because it is situated at the top 
of the cavity. The Anttiriur F.llimoidal Cells also open into the Middle Meatus 
(cf. iMg. 2) directly above the aperture of the Antrum. I'he Superior Meatus con- 
tains the opening for the Posterior Ethmoidal Cells, Above the Superior Turbinated 
Bone is the aperture for the Sphenoidal Sinus into which guided by a mirror one 
can introduce ;i canula through the Anterior narcs. The iipertun; of the Splienoidal 
Sinus is not situated at the lowest part of the cavity and is consequently not 
favourable for drainage. All the accessor^' nasal cavities are lined with mucous 
membrane. 

The figure shews the Tonsil stuated between the two pilUirs of tlie Faucca. 
About one inch long and compose*! of Lymphoid Tissue it only becomes distinctly 
tfisible when the tongue is depressed. (Cf. Fig. 53.] 





Fijf. 39. Nasal Cavi^ witli Openings of Accessory SinuMSL 
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FIgf. 40. Antrum of HiOHMORE with Roots of Teetk. 

The Alveolar Process and Teeth icere ground off until ilie Antrum of Highmorb 
was well exposed; its Anterior wall was removed. 

'flic Incisor Teeth are in no relation with the Antrum. The Canine and 
first nicuspid Teeth are closely related to this cavit)-, but separated from it by a 
thick layer of bone. TJie iiid Bicuspid and the 5 Molar Teeth are in closer relation 
to iL 'ITic roots of the Molars fre<iucntly project upwards as conical processes, 
separated from it only by a thin layer of bone. TIius disease of the roots of the 
last four teetli may leiid to suppiirjilion in the Antrum. On the other hand, an 
empyaema of the Antrum of Higiimohe may be drained by extracting one of the 
teeth mentioned and perforating the thio layer of bone. 



Fig. 41. Frontal Sinuses. Nasal Ducts^ 



Both Frontal Sinuses are chiselled open from the front. On the rigiit, the 
bones and xiitures at the root of the nose are laid bare; on the left, the oiUer 
wall of the Nose has been removed, as far as necessary to expose the duel which 
leads from the Frontal Sinus to the Nasal Cavity. Muconis memtfrane is 

coloured pink. 

The Frontal Sintisw lie directly above the root of the nose, they enlend 
towards tlie forehead and over the orbital cavities from whicli they are iM^parated 
by the thin roof of the Orbit. Their greatest depth is above the nose ; externally 
they gradually become more flattened. Their size and shape vaxy enormously in 
■different people. Their utmost limits hsk litterally the fronto-malar suture and 
superiorly half-way to the Summit of the vertical pf«tl«n of the frontal bone. - They 
are separated from cacli other by a thin lamina of bone, which practically always 
deviates from the middle lina 

The^- are to be considered as eOunoidal cells which have been pushed 
into the frontal bone. In this way, the external table and diplo^ lie in front, and 
the internal table behind them. This explains the strength of the anterior wall 
and its resistance to csternal violence. 

Their inner surface is irregular and may present recesses resembling diverti- 
cula. They are, as their origin explains, lined by mucous memlirane. 

They always communicate with the nasal cavity; the o[>ening of this 
communicadon lies Invariably In ilie middle nasal meatus (infundibulum), into which 
the Antrum of HiniiMnRK also open.s (cf. Fig. jqI. The Fnmtal Sinus may reach 
as far as the anterior end of the Ethmoidal turbinated bone and open by means 
of a rimple slit, or the anterior ethmoidal cell may be very large and thus cause 
constriction of the lower part of the Sinus; in this case a Canal is formed: — the 
oaso-froiital duct — . 

These deviations explain why it is very easy in some cases, and difficult 
In others — or even impossible - to introduce a canula into the Frontal ^nus 
through the nose. 



Pig. 42. Orbit and surronding Stmctnres — Horizontal Section. 

From a frozen section which passes horizontally through the middle of the eye 
of a male body, 4$ years old, the brain is removed; middle Meningeal Artery 
and Gasserian Ganglion dissected. Mucous membrane of Nasal and Accessory 
Cavities, red. Tenon's Capsule and Periosteum blue. Lachrymal apparatus 

orange. 

This section shews the conical shape of the orbital cavity which has also 
been compared with a pyramid. The inner wall is chiefly formed by the Os 
Hanum of the Ethmoid ; it is very thin, and separates the orbit from the accessory 
nasal cavities. Pus may thus easily spread from them into the orbit The centre 
of the eyeball does not lie in the axis of the orbit, but slightly external to it. 
The orbit is filled with fat through which the muscles, vessels and nerves to the 
eyeball run. (The Ciliary Ganglion is shewn in Fig. 1 6.) The Optic Nerve, 
flattened in the skull, leaves its foramen as a round cord, runs forwards and out- 
wards — then inwards — and just before reaching the eyeball again slightly out- 
wards. Tl thus de^scribes an S-shaped curve (cf. Fig, 44). 

TTie connective tissue of the orbital fat forms near the eyeball a strong 
membrane Tenon's Capsule ^. T"he eyeball moves in this membrane, as if 
this were a ball- and socket-joint. Jhcre is, however, no free space between the 
eyeball and capsule, as tlie space is filled up by a delicate scaffold-like tissue. 
Tenon's Capsule ends behiml at the C)ptic Nerve, in front at the Fornix of the 
conjunctiva: the eje muscles pitss through slits in the capsule, which sends at 
these points sheaihs to surround the muscles; these sheaths blend with the 
aponeurosis of the muscles. Internal to the Inner Rectus, Tenon's Capsule forms 
a triangular cushion and thus blends with the fascia of IIornkr's Muscle, the 
lachrymal sac and the puncta lacrimalia 

At that (joint it is only indirectly — through the internal tarsal ligament 
— attached to the wall of the <jrbit. At the outer angle of the eye the Capsule 
is in relation with the walls of the recess which lodges the lower portion of the 
Lachrymal Gland and with the external tarsid ligament by which means it becomes 
attached to the bone. 
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Tig. 42. Orbit and surrounding Structures — Horizontal Section 
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Fig. 43. Orbital and Nasal Cavities in a Child. Frontal Section. 



Portion of a frozen section through the itead of a girl, r% years old. 

A comparison with Fig-. 1 shews, how different the accessory cavities of 
the Nose and Upper Jaw are in the child when compared with those in the adult. 
The Frontal Sinuses are formed ;it the end of the first year by ethmoidal cells 
growing into the diploe of the Frontal Bone. Tliey attain the «ze of a pea at 
the 6th or 7th year; the}' are fully developed when the nose and frontal bone 
cease grouing — about the 20th year — . The Antrum of HlGllMORF. is virtually 
present before the middle of Intra-uterine life; in die newborn it appears as a 
bulging of the middle nasal meatus the upper jaw being almost completely filled 
with developing teeth. With the beginning of tlie 2nd dentition, it increases rapidly 
in size. The Infraorbital Nerve is still external to the Aairum in our figure. The 
Outer Rectus Muscles of the liye were so contracted on both ades. in our body. 
that the posterior segment of the eyeball was markedly directed inwards: this ex- 
plains why the Optic Nerve has been divided by this section. 



Fig. 44. 



Orbital Cavity and surrounding Structtires in the Child. 
Vertical Section through Axis of Optic Nerve. 



Frtmi a frozen section through tJie hetid of a child, /'/, years old. TEXO?f'a 
Capsule, Periosteum, and Orbital Sepivm, hlue. 

This figure shews that the upper evelid covers a grejiter portion of the 
cornea tlian the lower. The rima palpebrarum therefore lies, when the eyes are 
closed, below the middle of the cornea. 

The Orbital Septum (cf. figure) ts a plate of connective-tissue which runs 
from the margin of tlie orbit, downwards; behind the OrbiciJaris Palpebranim, in 
the upper eydiil. it blends with the anterior slip of the Levator Palpebrae Superioris 
Muscle and is separated from the tarsal plate by loose connective tissue. In tlie 
lower lid, it enters the .subtarsal connective tissue. It b a structure of no parti- 
cular value; it ts merely the Aponeurosis of the Orbicularis palpebrarum Muscle. 

This figure also shews the terminadon of Tenon's Capsule at the Con- 
junctiva. It splits into 2 layers, and blends with the Tunica I-Vopria c^ the Con- 
junctiva lining the eyeball and of tlie palpebral conjunctiva. 

Very complicated is the arrangement of Tenon's Capsule, where it is 
crossed by the Inferior Oblique. From the under surface of the capsular portion 
of the fascia of the Inferior Rectus a lamina — "the Acccsson- Fascia'" - runs 
forwards under the Inferior Oblique, blends with its sheath, and terminates in the 
subtarsal connective Uwiue of the lower eyelid, where the capsule proper also ends. 

Above the Phanp'ngeal Tonsd lies the basilar fibrocartilage, above this 
again lies the Spheno-Uccipital Synchondrosis which may be injured in the too- 
energetic scraping of adenoids. 




Fig. 45- Frontal Section through Posterior Part ot Nasal Cavity, 
Pig. 46. Frontal Section through Sphenoidal Sinuses and Nasal Cavity. 

A sectum from a skuU was hardened, together with its soft parts, in formalin, 

a$id decAtlcifieii before, further diviaiott into frontal sections. The section shewn 

in Fig. 46 ftassed about %f,th inch behind Fig. 4$. 

In P'ig". 45, the posterior part of the Antrum of iltGltMORE has been 
cut on 'bolb Slides ; the j tiirbinrned bones iire well shewn, 'ilie great variations 
met with in the sinuses accessory to the nasal cavity, are well shewn by the fact, 
that, on the left, thu most Posterior Kthmoidal Cell h;is been cut by the section, 
whilst, on the right, the Ethmoitial Cells did not extend so far back. The posterior 
part of the orbit has also been divided by this section. Tlie numerous Vessels 
and Ner\'es which lie close togetlier in llie Cavernous Sinus, diverge and divide 
into groups; the origin of the Ocular Muscles near them, arc shewn in cxoss- 
section. The Optic Xer\'e which has left the skull-cavity, in a^mpany with the 
Ophthalmic Artery through the Optic I-oramen. lies, enclosed by Dura Mater, to 
the inner side of these structures. 

in Fig. 46 the Sphenoidal Sinuses (their openings into the nose are 
slicwn in Fig. 45) arc laid open. ITicy are separated from each other by a 
median se|»tinn and occupy the body of the Sphenoid Bone. They often extend 
aa far (c(. Fig, 47) as the Sella in which lies the Pituitiiry Body; in fact, they may 
reach the Spheno-OccipitaJ Synchondrosis. They form the most posterior part of 
the inner wall of the Orbit (cf. Fig. 43) and may in .some cases extend into the 
Greater Wings of tlie Sphenoid Bone (cf. Fig. 16 Lateral Recess of the Sjjhcnoida] 
Sinus). In clironic inflammation of the nose, these may become the scat of 
suppuration, and have u> be opened, because their natural narrow opening into 
the nose affords insufficient drainage. 

In most cases, it will be possible to open them from the Nasal Cavity ; 
they are also acccs.'iible from in front, after having well exposed the Ethmoidal 
Cells from the Orbit (cf. Fly. 42). 

The Opdc Nerve is cut as it enters the (^*ptic Fnramen. The Xerves from 
die Cavernous Sinus lie close to each other in the Sphenoidal Fissure; below 
them at some distance, is the 2nd division of the Vth Cranial Nerve. 




Fig. 47. Frontal Section through Anterior Portion of Cavernous Sinus. 
Fig. 48. Frontal Section through Posterior Part of Cavernous Sinus. 



SectioHS of the same series as those shewn in Fig. 45 and 46. Section 47 ^tu* 
sed 0.} inch behind section 46, and 4H passed o.j inch behind 47. 

On either side of the Sella Turcica is the Cavernous Sinus the most 
ooniplicatcd of all the sinuses formed by the Dura Maier. It containa the Inlcr- 
iiiJ {Carotid Artery, the .ird, 4th anil Atli txaaiial Nerves, iind is in clt>se relation 
witli the ist division of the jth Xerve. The Dura Mater is at some distance 
from the l>one, and tlius forms witli it a space whtcli conUin.s the structures 
mentioned amid numc^Du^ veins. These veins are partly plexifonn in character. 
This sinus is. therefore, unlike the others, not a large venous channel, but a mass 
of freely .inostomosinK veins, liolh cavernous sinuses are joined to one another 
by two transverse veins which pass res|MH:tivcly in front of and behind the Pituitary 
Body. Thus a venous rinff, the L'ircular Sinus (or Sinus of Ridley) is formed. 
IVimarv' thrombosis of ilie Cavernous Sinus is rare; Uu'ombdsis usuidiv 
occurti secondary to the I^ter:il Sinus with which it communicates through the 
Superior Petrosal Sinu^ or by Ihe spreadiu)^ of a thrombus along thr 
Ophthalmic Vein. Empyaema of the Sphenoidal Sinus may also give rise to this 
thrombosis, as the intervening bone is verj- thin; this process is absolutely 
analagous with Ute tlu»mbosis of t])c Lateral Sinus due to pus in Uic Mastoid 
I^ocesR 'ITie anatomical relation.s explain why thrombojus of the (Cavernous 
Sinus may produce Neuralgia of the first division of 5th C. X.. Paralysis of ^rd. 
4th and 6th \er\c.s. and why congestion or thrombosis of tiie Opiithaltnic Vein 
can be followed by <_>t;dema of the Eyelids, RiHro-bulbar Oedema and Ex- 
ophthalmos, 

Surgical trealment for thrombosis of the CavernoiLS Sinus has hitherto 
only once been attempted v.-i\h success, 'J'be diseased «nus was reiachcd by 

I removing the petroiuj portion of the temporal bone, .iitacking it from the ear. 

, It can also be got at by the channel made for the removal of the GasskRIAN 

Oanglion. 

Should the Internal Carotid Arterv be injured where it lies in the Caver- 
nous Sinus, with a sharp instrument entering the Orbit, or by a jMece of bone 

' (fracture), or through a shot, or should the vessel burst spontaneously (calcified 

artKTOs in old pe<iple), an abnormal communication may be formed between the 

i artery and the sinus (Aneurysm by Anastomosis), the consequence is a pulsating 

Kxophtlialinos which is a rather curious condiUon. 

.\ glance at the figures shews that dangerous haemorrhage may follow 
the tearing of the lat division of the 5th C. N. in the removal of the Gasserian 
Ganglion. Externally to this nerve Ucs a venous space, which was unequally 

L>n the two adcs in our specimen. 



P'^S- S3- Horizontal Section through the Head at the level of the Axis. 

One ^ a uria (^ /t»atn skHohs tlirvt^k tht ktaJ. 

llie Vestibule of the Mouth and ilie Buccal Cas-ity have only been cut at their 
lowest points, where the tongue is adhcT«it to the floor of llie mouUi, Of llie 3 salivao' 
glands tSublinguB],-Subn)axiIlar>' and Parotid) the last i^ of interest because it extciiO^ fai 
inwurds, and, on the led side of the figure, everi fona-ards undei cover <^f llie lovt'er jau-. 
The tip of thi- Uvula was tut bv this section. 

'Ilie ToitKil is divided below its middle; it lies in a capsule which in closely 
connected wiUi the niusdes of the Phaiyux. Veiy inipotiant aio the parts around the 
tonsil, in deciding the question of the source of fiuious haemorrhage in some cases of 
lonsillutoni) > We mentioned tli.ii the Tonsillar Branch of the Aticeiiding I'iilatiiic Artt-rj 
is br too small 10 cause serious haernonliagc. Of the large vcmcIs, the Internal Carotid 
which 13 said lu have been wounded during ihc operation, lies '/j inch away from the 
tonsil. I( could only be injured when a parlirularly clumsy surgeon cutt wry deeply. 
This statcBicnl also holds good for the External Carotid. It is the Facial Artery wliich 
lie-s very near the tonsil and may be injured (Mekkel). This vessel arises ftum the Ex* 
tci[ia] Carotid at the level til the lower end ol llie lonsil, |>as3e:^ between the muscles 
coming from the Styloid Proi^ess, deairibcH aii S-sliupcd mr^c and rans along the circum- 
fcrentc of the tonsil. Serious haemuniia^e may &]»■ be due to injury of the Pharyngeal 
Venous Plexus. 

Externally and beliind the Tonsil the following structures are in close relation: 
Internal Carotid Artery, Internal Jugular Vein, gth, loth, nth, Cranial Ner\'es and Hypo- 
glossal Nerve, all lying in one sheath u'hi< li is attached above to the fibro^rartilage of the 
{losteiiur lacerated foramen. 

The Vertebral Artery liaving arisen from the Subclavian runs upwards, |>as»ing 
through the foramen in the iiaiisveree processes of the upper h Cervical Vertebrae Then 
curving horixunialty bHikwards - iliit> part of its course is shewn on the left side of our 
figure — it comes to lie under the Dura Mater wliicli il [ueFces. (Cf. Fig. 15.) It now 
ties in the cranial cavity i>ii the «ide of the bulb, and after runntitg inwards it joins with 
its fellow to fi.irai the Basilar Artery. 

General Remarks on Ihe Jugular Vein^t. 

A lai^e share of the venous blood is carried from the Head and the Neck to 
the Heart by Veins wliich have a separate rourse and do net coireitpi>nd exactly to any 
artery, Tliese veins are termed JugvUir Veins. Tc the Inienial Camiid ci:>rre»jj< >nds 
more or lent the Internal Ju^:ular; to Uie External Carotid, tlie Externa) Jugular, formed 
bj- the union of Temporal and Facial Veins. The Facial Vein may aho be continued 
downwards as the Anterior Jugular Vein. Theie may fuithei be .1 Posterior Jugular Vein 
(cf, Fig. O7) at the anterior border uf the Trapezius Muscle 

The relation uf tlicsc veins to the Stemn>Clei(lo>Mastoid is as fullous: the Ex- 
ternal Jugular crosses the f>uter surface of the muscle which, witli it= inner surface, rovers 
the lulemal. Along the Anterior border runs tlit Anterioi Jugular. The Posterior Jugular 
is the least constant of these vessels. 

All these veins end under cover of the Slemonia&loid, where llie large Lym]>liatic 
ChanoeU open into the Venous System. The Anterior Jugular Veins communii,-ate just 
abcrt-e the clavicle bv a transverte anastomotic hreftch. 




Pigf. 54. Position of Spinal Cord and Spinal Nerves in the Spinal 

Canal. 



The Skull and the Sjmui/ Canal of a female child, a few months old, fiave 
been opened front behind: the Dura Mater slit open; and iJte ribs with the 

transverse processes of the vn-tebrae dissected out. 

ITie spinal cord, is, as a whole, \'ery well protected. Anteriorly, it lies 
at a great distance from the surface of the body; behind, a very thick mass 
of muscles fills the space between the vertebrae and the i>rominent spinous pro- 
cesses (cf. the transverse section through neck, thorax and abdomen). The spinal 
canal, in which the cord lies, is closed completelv in front by the bodies of the 
Vertebrae and the Intervertebral Discs; behind there is a space between the neural 
arches through which a knife, dagger or ullier sharp instrument (e, g. for Lumbar 
Puncture) mav enter. These iTiterhtniinar spaces are widest in the cer\'ical region 
where the neural arches are furthest apart ; this explains why the spinal cord is 
more frequently injured b\' sharp weapons in this region than in any other part. 
In the upper dorsiil region, the neural arches overlap each other and thus almost 
close the spina! canal posteriorlv. In the lumbar region the arches are verv broad 
and thus afford protection t<.) the cord. 

The close relation of the cord to the column accounts for the frequent 
injury to the Cord in fractures (.if the Spinal Colunni. These fractures are usually 
indirect, and occur chiefly where a comparative! \' movable portion joins a more 
fixed portion; i. e. at the =,lh and bth Cervical and at the 12th Dorsal and 1st 
Lumbar Vertebrae. 

The Dura Mater dues not lie on the wall of the Spinal canal; a cushion, 
formed by fat. and a large \eninis plexus lie between the bone and the meninges. 
Between the Dura Mater and ilie Cord lies the Arachnoid Sac filled with cerebro- 
spinal fluid: these arrangements allow tlie lonl to follow the movements of the 
Column, without friction against the bune. 

As the upper limit "f the .spinal cord, the upper border of the posterior 
arch of the Atlas, is usually taken, i. c. the ]>uint where the first Cervical Nerve. 
emerges. The cord shews two fusiform enlargenieius in the regions where the 
nerves li> the extremities leave it. The direction of these enlargements is more 
in the transverse than in the antero-jio^terior diameter. The upper or Cervical 
enlargemetit is most marked between the =ith and ijth t'ervical Vertebrae, the lower 
or Lumbar is most marked ai the 1 ith Dorsal Wrtebra. The cord then becomes 
more slender, ending in the ("onus Terniinalis which lies at the level of the 1st 
or 2Tid Lumbar Vertebra. A filifonn continuation of the Conus TermJnalis, called 
the Filum Terminale, runs vertically downwards to the periosteum of the Coccyx. 
Ihe j i pairs of Spinal Nerves leave the Spinal Canal through the Sub- 
vertebral I'oramina. cnsheathed in processes of Dura Mater, This explains why 
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Fig. 54>. Position of Spinal Cord in the Vertebral Canal. 

Natural Size. 
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(Conlinoation of the text of Fj|c. 54.') 

in our H^re, Che nerves appear thicker out«dc than in&idc tho dorsal sac. Ai 
the spinal cord ends al the ist or 2nd Lumbar Vertebra, the rniirse of the spinal 
NeiTC* inside the canal becomes lonfjcr the lower their origin. Thus the first 
Cenical Nerve runs horirontally outwards, the l-outsc of the next ner\*e is more 
oblique etc; the lowest nerves run almost vertically downwards, parallel to the 
FPum Terminale. They form with this last mentioned structure and the Conus 
Termiualis. the so-called Cauda Equina. Injury heluw the second I,umbar Vertebra, 
therefore, only involves the Cauda Equina, not the spinal cord. 

The spinal nerves arise by 2 roots, anterior and posterior; these roots leave 
the cord as root-fibres. As a rule, the iKisterior roots are thicker than the 
anterior; an exception is. however, found in the ist Cervical \crvc — as shewn 
in our fiffiire — . Its posterior root-fibres are \'ery slender; they may even 
be absent. 

On every posterior root is a spinal ganj^lioii, which lies in the interv(>rte- 
bral foramen: the posterior and anterior roots join outside. Just above the ist 
Cervical \erve our figure shews the Vertebral Artery leaxing tlie foramen in the 
transverse process of the Atlas and running horizontall\' inwards. It then pierces 
the Dura Mater and enters the cranial cavity-. Ihe Ehira Mater does not extend 
further down in the Spinal Canal than to the level of the 2nd Sacral Vertebra 
in the adult, and to the 3rd Sacral Vertebra in the child (cf. figured It ends in 
a blind sac (cf. Fig. 55). 'Ihese levels are of great imp«irtance. because injury or 
operation above will necessarily' ojien the dural sac and may be followed by 
purulent Meningitis which in usually fatal. Below there is n<> danger of Meningitis. 
This fact is taken advantage of in operations (Kraske's) in which portions of 
the Siicrum are removed, in order to expose jtelvic organs. Of course, when 
reni'iving portions of this hone, tempomrily or permanently, one has to ctmsider 
the important nerves whJtrh should not be damaged. The ("occygcal Nerve which 
emerges helwecn ihc- ist and Jiul piece of the Coccyx forms with a branch of 
the 5th Sacral Nerve the Coccygeal Plexus which ipne^^■ale* the Skin ox-er the 
Coccyx. Ilu- ^ih and 5th Siicral \erves enter into the formation of the Sacral 
Plexus, the former supplying the Levator Ani and Coccygcus Muscles is more 
important than the latter. Damage to the Sacral Plexus nteans damage to ttir 
floor of the Pelvis, Twigs from it ;ilso go to the Hladder antl Rectum. The 
higher up one goes, the more im{iortanl arc the nerves for the innervation of 
the peJvic muscles, pelvic organs, and lower limbs (Great Sciatic Nerve). 



^g- 55- Lower End of Spinal Canal in the Adult. 



A figure combined after a specimen from a man of i8, and sei'eral skeletons. 
On the right, bones only, on the left, ligaments attd nerves have been drawn 

diagrammatically. 

The anatomical relations make it possible to introduce a trocar or a hollow 
needle from behind, between .• neural arches, into the dorsal sac. thus enabling 
one to increase the preiteurc of tlte cerebrospinal fluid in the sac, and to draw- 
off some of the fluid for chemical and microscopical examination. Tlii-t operation 
— lumbar piinclure — has become of vast importance for diag-ni>stic puqjoses 
in recent years. 

Xol only lioLvs it yield iiiformatittn ;is to the condition of tlic fluid around 
the spinal cord, but also as to the intra- ventricular pressure. Ihe pathological 
cliange» and the presence of bacteria tii tlie cerebral fluid, because these fluids 
communicate through the Foramen of M.Ar.FN'iJiF: at the floor of the ^th Ventricle. 

The lowest portion of the dural sac is selected for lumbar puncture, 
because the needle cannot, ai that point, injure the s|Mnal cord; it meets the 
C.inda Kfitiina which gets pushed out of the way, Fho noodle should be intro- 
duced below llie jrd or mli l.urnbar Vertebra. Ihe vertebra may be found by 
counting the spinous processes downwards from the 7th Cervical Vertebra, or by 
counting downwards from the attachment of the 12th rib. A far more simple 
metliod — (cf. figure) — consists in drawing a line connecting the highest points 
of the Iliac Crests. This line crosses the middle of tlie 4ih Lumbar Vertebra. 
Slightly above it, therefore, is ihi^ spinous process of tlie 3rd. In children, the 
needle may be introduced exactly in tlie middle line at the lower Ijorder nf the 
spinous process; in adults, it should be introduced 'jths inch outside the middle 
line, because the strong median ligaments uffLT considorahlL' rewstancc. 

If one- follows the usual rule, introducing the needle at the level of the 
lower border of the spinous process and then pushing it forwards, upwards, and 
inwards, cme may come on to bone, especially when tlte .spinous process is short, 
(this was ihi: casr in our specimen), ft is infinitely better to introduce the needle 
horizontally jn»'ards. 

In the figure, "Point for Lumbar Puncture' indicates the spot on the skin, 
at which the needle should be introduced and then pushed inwards. 

In children the needle has to enter about one inch, in adults 1*/, to^ 
aVii inches. 

This figure also shews tlie tXiral Cul-de-sac at tlie 2nd Sacral \''ertebrar 

The imporiatice of [his level has been discussed in Kig. 5.}, Text. 





Fig. 55. Lower End of Spinal Canal in the Adult 
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^^fif* 57* Regfion of the Neck, from in front. 
Fig:. S8- Reg:ion of the Neck, from the Side. 



The Neck, which extends (rom the lower border of the lower jaw to the 
clavicle, and from the external occipital protuherance to the 7 th Cervical Vertebra, 
may be divided into 3 regions, i pitired and 2 unpaired: Anterior, Posterior and 
2 lateral rcfirions. The anterior region of the Neck lies between the 2 Stern o-CIeido- 
Mastoid Muscles; the lateral regions, between these muscles and the Trapezius; 
the posterior corresponds to the area covered by Uie Trapezius, as far down as 
the spinous process of the 7th Cervical Vertebra (Vertebra Prominens). 

The anterior cervical region extends from the lower jaw to the upper 
border of the Sternum. This region may be subdivided into Submaxillary. Hyoid. 
Sub-hyoid (between the hyoid bone and the upper border of the thyreoid carti- 
lage}, Laryngeal, Tracheal (which the B. N. A. subdivided into Thyreoid 
and Suprasternal) regions and Suprasternal notch. Tlie area between the lower 
jaw. Omohyoid and Stemo-mastoid Musdwt forms a A which may be subdivided 
into a Digastric A and a Carotid A- (The small space between the ramus of 
the lower jaw and the origin of Sterno-Mastnid Muscle belongs to the head.) 

Anatomists' opinions differ as to whether the broad Sterno- Mastoid should 
be regarded as a boundary line or as a special <Sterno-Cleido- Mastoid) region. In 
any case the parts described in the regions Ixiunded by this muacle lie deep to 
it (vide infra). Between the Sternal and Clavicular heads of this muscle there 
may be a little fossa (Fossa supraclavicularis minor). 

From the lateral cervical region a A is cut off by the inferior belly of 
the Omohyoid (Inferior A of the neck). The boundaries of this A are formed 
by the (Clavicle, Sterno-Mastoid and Omohyoid Muscles. When tlie Sterno-Mastoid 
is very broad, or present as StErmo-Cleido-Mastoid, if the Trapezius extends far 
forwards (in some cases touching the Stemo-Cleido-Mastoid), then this A will be 
very small or even absent. 

Thw A is made larger — e. g. for ligaturing tlie Subclavian Artery — , 
by pressing the Clavicle (arm) downward and (if necessary), cutting the Omohyoid. 

A portion of the posterior Cervical Region may be termed, Regio-Nuchae. 



Pig. 59. Transverse Section through the Neck at the level of the 

Fifth Cervical Vertebra. 



Frozen Section. 

This figure shews that all the important structures. Large Vessels, Nerves, 
Thyreoid Gland. Food and Respiratory passages are in close apposition in the 
anterior part of the neck whereas the largest sjKices, externa! and posterior to the 
vertebral column, are almost completely occupied by powerful muscles. 

In front lies the Larynx with the Subcutaneous Pomum Adami. Its 
position can, therefore, easily be made out. This section passes exactly throuffh 
the Vocal Cords; between these tJie Glottis is continued backwards to a 
certain extent between the vocal processes of the Arjtenoid Cartilages. These 
cartilages are joined by the Aryteno-Arylcnoidcus Muscle; immediately behind 
and below this muscle lies the lowest portion of the Pharynx which presents here 
the Recessus Pyriformis on either side. These recesses extend forward for some 
distance under cover of tlie Uiyreoid cartilage. In a cross-section, the Pharynx, 
and its continuation, the Oesophagus, which is usually taken as commencing at 
the 5th Cervical Vertebra, appear as a transverse slit, when empty. 

In front of the Vertebral Column and the Longus Colli Muscle whicli 
lies upon it. is the strong Prevertebral Fascia. 'ITiis fascia is scfKiralcd from the 
muscles of the Pharj'nx and Oesophagus by loose connective tissue in the meshes 
of which Retropharyngeal Abscc&scs readily spread downwards. 

External to the larynx is shewn the apex of the lateral lobe of the 
Thyreoid Gland with the large Superior Thyreoid Arter>* which has just entered 
the substance of the gland. The 'iliyreoid Gland lies on the Common Carotid 
Artery, which at the point of section is covered completely b\' the Siorno-Cleido- 
Mastoid Muscle (cf. Fig. 60, text). External to the Carotid Artery, and some- 
what posterior lies the Internal Jugular Vein (the right van is usually larger 
than the left. cf. Fig. 1 .5. text, iixplanation of Lateral Sinus). Between the Artery 
anil Vein and somewhat posterior rims the Vagus Nerve, The Cervical Sym- 
pathetic Trunk is in apposition with the posterior part of the inner wall of the 
Common Carotid Artery. 

The foramen in the transverse process has been cut in such a way that 
it does not appear as a closed ring. In it run the Vertebral Arter>' and its Venae 
Comites. The ^rd Cervical Nerve which has just left its intervertebral Foramen 
appears very thick, owing to the obliquity of its section. 

Eictwecn the posterior border of the Sterno-Qeido-Mastoid and the Anterior 
bord«r of the Trapezius, lie the superficial cervical lymphatic glands. 




Pig. 60. Anterior Aspect of the Neck> Superficial Layer. Adult. 



The Head is strongly inclined backwards. Platysma and part of the super- 
ficial cervical fascia covering the right Stemo-Ma&toid Muscle have been removed. 
The right SternO'Mastoui Muscle has therefore dropped backwards. 

Under the skin lies the Hatysma, which, converging from both sides, only 
reaches the middle line at the chin; it therefore does not cover the anterior 
cervical region. Deep to it is the superfifnal layer of the cervical fascia which 
is important because it pulls the Stemo-Mastoid Muscles towards the Middle tine, 
AATien the fAScLi is divided. — as necessan,' for dissecting purposes — these 
nniscles drop backwards and outwards. Ttiey cover, as is well seen, in Fig. ,<sq. 
when in their natural po&ition. the large vessels of the neck at a much higher 
level, than after division of the fascia. 

The .Anterior Jugular Wins, anastomosing above with rhe Facial Vein, 
end below In the jugular venous arch which connects the 2 External Jugular 
Veins. This communication usually passes behind tliu Sterno-Oeido-Maaloid 
Muscles. In some cases, the Anterior Jugular Veins terminate by joining one of 
the Jugular Veins. 

The next layer comprises the Tnfraliyoid Muscles; the Sterno-Hj'oid 
converging above, the Sterno-Thyreoid, converging below. Thus, in the middle 
line a space is formed which in broadest (V^ inch) at the mid-point between the Hyoid 
Bone and Sternum. 'ITie deep cervical fascia envelopes these muscles and covers 
in (his space. When this fascia is divided, the muscles mentioned sink downwards 
and outwards, thus exposing Larj-nx, Isthmus of ThjTeoid Gland and Trachea. 

In the Submaxillary Region the anterior bellies of the Digastric Muscles 
converge towards the cliin ; between these tlie Mylo-Hyoid Muscles and their 
median raphe are visible; our figure shews a lymphatic gland in this region, 
which is not uncommon. The attachment of the intermediate Tendon of the 
Digastric to the Hyoid Bone varies; it is either hound down by an aponeurotic 
continuation of the Fascia of the muscle which is fixed to the hyoid bone, or 
the anteri(»r belly arises pardy from tlie hyoid bune, either in a tendinous or in 
a muscular origin. 

The distance between the intermediate tendon and the hyoid bone also 
varies; thus the distance is much greater in this figure than in Fig. 63. 

Bursac are met with occasionally over the Pcrnium Adam! and the space 
between the l"hyreoid Cartilage and the Hyoid Bone. 




Pig. 6i. Anterior Aspect of the Neck, Deep Layer. Adult. 



P 



Position of the head as in last figure. The Superficial Veins ttre left as stumps^ 
both Stenio-Cleidif Maaioid Muscles are cut off near their attachments; on the 
left side, Steriio-Hyoid, Sterno-Thyreoid and uf>per belly of Onto- Hyoid Muscles 
have been removed. Hoth Submaxillary Glands have been taken away: removal 
of Vie right Digastric Stylo'Hyoid and Mylo-flyoid Muscles has given a good 
exposure of the fioor of the mouth from t>eloui. 

The Common Carotid Artery enters the neck behind the Slerno-clavicular 
articulation, externally to Trachea and Oesophagxis. Slightly inclined outwards ai 
first, it soon runs vertically upwards, without giving off any branches. At the 
level of the upper border of the Thyreoid Cartilage, it divides into External and 
Internal Carotid (just below the bifurcation, is the most suitable spot for liga- 
turing the Common Carotid, because it lies superficially here being covered only 
by skin, Platysma and Superficial Cervical ["asda). >\nien the fascia is incised, 
the Stern o«Geido-Mastoid Muscle drops backwards. External to the Artery lies 
the Internal Jugular Vein, which, when filled, cuvers the outer a-specl of the Artery, 
!t receives the Superior Thyreoid Vein and. above the bifurcation of the Carotid, 
the Facial Vein; the Carotid Artery and Jugular Vein are endoaed in a common 
fujsciul sheath (C^arotid sheath); they are crossed by the Omo-llyoid which runs 
downwards and outwards. In front of them lies the Descendens tlypoglosst. 
Between the Artery and Xmrt. somewhat posteriorly above, but more anterioriy 
below runs the \*agus Nerve, External to the Jugular Vein, the Phrenic N©r\'e 
descends on the Scalenus Anticus Muscle. 

The size of the Thyreoid Gland varies considerably according to the 
frequency of Goitre in certaiti districts. I'he isthmus connecting iho 2 lobes lies 
on the trachea, covering the 2nd. 3rd and 4th rings. It may, however, extend 
higher up or lower down (cf. Fig. 62). It often gives off a process upwards, the 
Pyramidal l^obe {P\Tamid of Lalouette) : this lobe, as shewn in our figure, may 
also arise from one of the lateral lobes; it often runs to the Hyoid bone. The 
isthmus, being fixed to the trachea by connective tis.sue. follows the movements 
of that organ. This is of importance in llie diagnosis of tumours of the Neck. 
The lateral lobe* are covered by the Sterno-IIyoid, Sterno-Thyreoid and f)mo- 
Myoid Muscles. Their size varies markedly. They receive blood from the Superior 
Thyreoid Artery a branch of the External Carotid and from the Inferior Thyreoid 
Artery, which arises from the Subclavian and runs upwards behind the Common 
Carotid. 

The Larynx is subcutaneous, the Trachea lies under the skin at its com* 
mencemeni but nms to a deeper level the nearer it approaches the Thorax, In 
front of its upper portion is the Th)'reoid Gland; lower down, fatty tissue; at 
this point the Thymus is just visible above the sternum in children. 




Fig. 63. Front View of the Neck, Deep Layer. Child. 



Child a few months old; head inclined hackwards. Oti the left side, the super- 
ficial structures are disfilayed after retnc/i'al of the Ptatysma; on the right side, 
the Stemo-Cleido'Mastoid has bemt cut off near its attachment. The Sternum 
has been removed betiveen the middle of the Mantit>rititn and the base, of the 
Xiphoid, and with it the 2nd, jrd, 4th, ^th, 6th Costal Cartilages. 

The chief difference in this part between Che adult and the child, is iho 
Thymus which is largo in the latter. This gland coiuinucs its development till 
ihe jnd year, then degenerates or remains stationary till puberty. After pubert\', 
it disappears rapidlv; its lobes undergo fatty degeneration; there are. however,, 
always masses of fat containing a few remains of this glandular tissue present 
even in the adult. The shape of the gland varies much. There are usually 
2 longitudinally placed lobes which are pointed above. The limits of the gland 
are: the level of the 3rd rib, and the lower border of [he Thyreoid Gland. Below 
the Thymws is in relation with the Pericardium, Its middle jwrlion is covered by 
the Sternum; between its outer portion and the thoracic wall, the pleural cavity 
and the lungs find their way. Above the pericardium, this gland Ls an anterior 
relation of the Arch of the Aorta. Superior Vena Cava and Innominate Veins. 
At a siill higher level, it lies on the Trachea being separated from the skin by 
Sterno-Hyoid and Sterno-Thyreoid Muscles; ;il tlus point it becomes an interna] 
relation tn the Innominate .^rte^y. Carotid Artery and Internal Jugular Vein. 

This figure also shews some of the Lymphatic glands of the Neck 
and Thorax. 

The chief lymphatic channel, the Thoracic Duct, commences in the ab- 
domen, usually opposite the isl Lumbar Vertebra (Receptaculum Chyli, cf. I'"ig. 141). 
It runs vertically upWEirds on the right of the Aortst, pas-sing through the Dia- 
phragm, and IjHng in tlie Thorax between tlie Aorta and Great Azygos Vein. 
Opposite the body of the 7 th Cervical Vertebra it arches over the left Subclavian 
Artery and opens inm the left Subclavian Vein (cf. Fig. 67). 'Hie corresponding 
sirucuire on llie right is llie short right Lymphatic Duct which opens into the 
right Subclavian Vein. The great lymphatic channel on the right .side is formed 
by the junction of the Bronchial. Mediastinal. Jugular and Subclavian Lymphatics; 
on the left, the 'Ilioracic Duct receives the left Jugular and Subclavian Lymphatics 
which carry the lymph from the head and upper extremity. These last mentioned 
channels may open sepfu-ately into the veins. 

lietween the 2 btrllics of the Digastric the Submental Glands ai-e shewn; 
on the Submaxillary Gland, the Submaxillary Lymphatic Glands are visible; at 
a lower level on the InterniJ Jugular Vein the Superficial Cervical Glands are seen 
[more about this group in Fig. 63, text). 

On the left side, some of the Inferior Deep Cervical Glands (cf. Fig. 115, 
text), and finally the Sternal Glands iu-e shewn. 'ITicsc lie near the Internal 
Mammar>* /Vrtery" and its Venae Comites but are not found in all the interspaces. 
Their efferent vessels go to the mediastinal glands, to the great lymphatic ducts 
and to the lymphatics of the neck (cf. Fig. itj). 



Fig. 63. Upper Triangle of Neck: Lymphatics. 



The Flaiysma is almost completely retnovcd. The Cerz'ico- Facial and Cervical 
Nerves are cut short. The lymphatic glands have been drawn accurately from 
the specimen (an old man), the lymphatic vessels with tfte aid of Stahr's 

investigations. 

Recent investi^aticjDS have shewn that Uie number and Uie position of 
the lymphatic glands in the submaxillary re^on do not vary as much as in the 
other parts of the body (e. g. Axilla and Groin). There are usually only 3 glands, 
which wo call anterior, middle and jxaslerior. Tlwy all lie above tlie submaxillary 
gland. The anterior is usually the smallest and lies next to the Submental Vein 
on the Mylo-Ptyoid Muscle; the middle is nearer the border of the jaw and 
usually touches the Facial Artery : the posterior lies near the Facia! Vein, cilhto- 
immediately behind it, or nearer the angle of the jaw. 

A second group of glands lies between the anterior bellies of the Digastric 
Muscles. Their number is less constant; but one can make out a superior set 
(small glands, the upper submental glands) and an inferior set (the lower sub- 
mental glands) often consisting of only one large gland {cf. Fig. 62). 

The efferent vessels from tlie upper submental set go partly to the Iowct 
set, partly to the anterior submaxillar)- gland. From the lower set the lymph 
travels to the Anterior Submaxillarj' Gland and partly tn the deep Cervical Glands. 
The typical arrangement for the submaxillary lymphatics is as follows: lymph 
goes from the anterior gland to the middle, thence to the posterior. Only in a 
few cases, does it go direcdy to the deep cervical gland;;. Of the efferent vessels 
from the posterior submaxillary gland, our figure shews the superficial channels 
running to the cervical glands, but also one vessel going to an Inferior 
l^rotid Gland. 

A portion of tlie superior deep cervical glands along tlie Internal Jugular 
Vein and the CAroti<l Artery is shewn in the figure. They receive lymph from 
the Submental, Submaxillary. Lingual and Parotidean Glands. J. e. indirectly from 
the whole Face, from the Skull Cavity, Larynx. [%arynx and 'Chyreoid Gland; 
this explains why they become enlarged so very frequently in disease. 

The lymphatics of the lips (cf. Fig. 115) are important, in consideration 
of the frequent occurrence of epithelioma. We need to distinguish between the 
lymphatics of Che skin, and the lymphatics of the mucous membrane. The vessels 
from the mucous membrane of the lower lip U— j inches) usually go to the 
middle submaxillary gland, into which the vessels from the upper lip [1 to 
2 inches) frequently open, the latter may also pass to the posterior sub* 
maxillary gland. 

The subcutaneous lymphatics vary more widely; these entered beyond the 
middle line to a greater extent than the submucous vessels (2—4 subcutaneous 
vessels go from the lower hp to the submental glands). The lymphatics of the upper 
lip usually go to the middle submaxillary gland; in a few cases to an inferior 
parotid gland or even to a superficial cervical gland on the Stemo-Mastoid. As 
epithelioma of the Up usually starts at the junction of the skin and mucous mem> 
brane, and as the lymphatic areae meet Iiere, all glands and aliA> those of the 
opposite side demand consideraUon. 




Fig. 64. Situation for Ligature of the Lingual Artery. 



The StAmaxillary Region untl the mrroumUng path att txpostd fy rtmotfal of Platysmo. 
Lymphatic GhnA, jmaU Aifrtw and J-'atdae. T7u SstimaxtVafy G(an^ has hten ihmtan ttpwardi 
anti appean to he campastJ a/ 3 porliom, httame the FaciaJ Artery hcidt the tfup portion in 
position. A pieet has been taken out of the Faeial Vein ; this enables ane t9 throw the gfand 
upwards more easily, and gives a letter view of the deep itruttniet. Specinen from a man 

aged 40. 

Tlie Lingual Artery soon disappears, after it!> origin (roiu tlie External Carolid, 
under cover nf Uic Hyoglossus Musdc and runs forwards parallel with the hyoid bone 
accompanied by two Venae Comites. The course of the Hypoglossal Nerve is siniilar; 
the nefAc being, however, at a hijjhcr level and superficial to the Hyoglossus Minrk. 
The Sublingual Vein accumiKinios the nerve. This iu'r\e forms a small .i together with 
the border of llic Mylu-H_void Muscle and the posterior belly of the Digasirir. tn this 
A, the Lingual Artery lan be lied, after division or separation of the fibres of the Hyo- 
glossus Muscle, as shewn in our figure. 

Another point is suitable for ligaturing this artery, which is so fre((uenily lifd in 
operations for retuoval of the lougue. The vessel may be ligjitured in its course between 
ihe Kxicrnai Carctid Artery and the border of the Hyoglossus Muscle below the posteiior 
beli>' of tlie Diga^liiL-. The place first menliuned is more superficial und more acccSsiUe, 
and would be preferable, if ihc artery had not given off its main branches at is fre- 
quently the <:ase. 

The FatTJal Artery runs — in a tortuous course — , behind the submaxillary gland, 
emerging belweyn the gland and the border of the lower jaw (cf. Fig. 63) and esitending 
on to the fare along the anterior border of the Massctcr. The artery b frequently 
embedded in the inland and ensheallied by the fascia of the gland. This accounts for 
the (act. that in rcmoxing the submaxillary gland, the Facial Artery is no often damped. 
Th« Facial Vein pa^es in fmut of the gland. 

The Common Carotid Anery bifui-cates into Intemil and External at the level 
of the tipper border of the Thyreoid Cartilage. On it rests the Descciidens Hypoglossi 
N«ivc. Behind the Kxtema) Carotid, the Superior Lar\-tigcal Ncn-e (from the Vagut) 
emerges; this nerve divides iiilo an outer and an inner branch, ike former to supply 
the Crirothyreoid Muscle, the latter HensntiDu inside the Urynx. 



Pig. 65. Larynx opened from in front. 



ITie laryngeal Region in a man (ageil 3S) lias been exposed, and the Ijsrynx slit open in 
Ihe middle line behoeen the thyrohyoid ligament and the upper border of Ihe eric^id <artilage, 
a wedge plated between the a halves of the thyreoid cartilage keep% the larynx open. (Tit's 

Aas not been drawn in thi figttre.) 

This figure shcwH the aspect seen in Lary ngo-fi»ttitre or LaiyngobtHuy, an (^wntkui 
which is performed for the removal of Laryngeal Tumours, when the neoplasm cvnnot 
be extirpated by the tiansbuocal cndolaryngeal method. 

The middle of llie laryngeal region is not covered by muscles. Under the sldo, 
is seen the cervical fascia in its intimate connection with the laiyn.\. Immediately, tmdeir 
the fasda. Is llie Thyreoid Cartilage. In some cases, there may be a bursa over it. The 
Anterior Jugular Vein is sometimes verj' large. There are no other important stnicttu«s 
within tlie area of openilion. 

This figure alsi^i shews iliat High Tradicotomy is only pus&iblc, owing to the 
position of the thyreoid gland, after the Isthmus of the Thyreoid Gland has been divided 
01 pushed downward*. 



1 



Pig. 66. Lateral Aspect of the Neck. Oesophagus. 



The outer region of the neck in a man, aged jo, was exposed by a targe window- 
section. Platysma, Superficial Nerves, Facial Vein and lymphatic glands were 
removed. The Sterno-Cleido- Mastoid Afuscle was drawn backwards, the Thyreoid 
Gland and the muscles near it forwards, in order to shew tlie Oesophagus (red). 
The Sympathetic is white; the head is rotated to the right and inclined 

backivards. 



The Oesophagus lies between the Trachea and the Vertebral Column, 
surrounded by loose conecclve tissue which allows its dilaution and movement 
upwards and downwards. It begins at the 6lh Cervical Vertebra (cf. Fig. i) and 
passes downwards behind the Trachea, deviating somewhat to the left This is 
the rca.son why the left side is usually chosen for operating. An incision is made 
along the Anterior border of the left Sterno-Ma-stoid Muscle between the level 
of the Cricoid Cartilage and the Suprasternal Notch; after division of the Platysma 
and Superficial Cervical Fascia, the Stemo-Mastoid is drawn outwards, and the Omo- 
Hyoid i-ascia divided, — also the Omo-Hyoid Muscle If it cannot I>e drawn 
downwards. Ctne now proceeds between the Carotid .\rter>-, which is pulled out- 
wards and the Th^Teoid Gland and the Stemo-Hycid Muscle which cover it. When 
the gland is very large, it may be necessary to remove the left lobe, in order to 
have sufficient room. Deep in the wound, the Oesophagus can be recognised, 
by its longitudinal pale red muscle fibres, in front o£ the vertebral column and 
Longus Colli Muscle. The Oesopliagus can be opened between tlie Superior and 
Inferior 'lliyreoid Arteries; if it is derirable to open the Oesophagus at a lower 
point, the Inferior 'lliyreoid Vessels are divided between a double ligature. In 
order to avoid the Recurrent I.aryngea] N'erve. tlie canal is opened along its outer 
wall; the cervii:al portion of the Oesophagus can thus bt; exposed, a stricture or 
cancer removed, and an oesophageal fistula made by sewing the edges of the 
lumen of the Oesophagus to the skin. 

The anatomy for the operation of removal of the ThyTcoid Gland is similar 

(cf. Fig. t^). 

At the bifurcation of the Common Carotid Artery lies the Carotid Body, 
composed of a delicate plexus of blood vessels and sympathetic nervous tissue. 
Its functions are not known. 



Pig. 67. Outer Region o£ the Neck. Subclavian Triangle. 

The head is rotated to the right. Plaiy!.ma and a portion of the Supraciavi- 
cular Nerves have been removed, the lymphatic glands have been removed in order 
to simplify t/ie figure ; the course of the chief lymphatic tracts has been indicated. 

Under llie skin we distinguish a Superficial and Deep Cervical Fascia, 
separated from each other by loose connective tissue, which strctcha** across the 
space b«lween SternoMastoid and Trapezius Muscles. The Supraclavicular Nerves 
become subcutaneous by piercing this fascia. 

For the removal of tumours and especially, for the removal of diseased 
lymphatic glands, a longitudinal incision is made along the posterior border of 
the Sterno-Mastoid Muscle, the External Jugular Vein is divided. This vein runs 
downwards from the lower end of the l^arotid <ilund across the Stemo>Mastoid 
and Omo-hyoid, to pierce the Omo-hyoid Fascia and open into the Subclavian 
Vein. 0£ more importance is the Spinal Accessory Nerve, Emerging at the 
posterior border of the Sterno-Mastoid, this nerve runs obliquely downwards to 
the Trapezius. 

As it crosses the area of operation, it cannot always be avoided: injury 
to it may cause paralysis of the Sterno-Mastoid and Trapezius Muscles; but not 
in e\ery case as both muscles receive fibres from the 2nd. 3rd. and 4th Cervical 
Nerves which may run separately to the muscles and independent of the Spinal 
Accessory. 

The Brachial Plexus emerges through the slit between the Scalenus 
Anticus and Scalenus Medius Muscles. Of particular importance is the position 
of the Phrenic Nerve. Deriving its fibres from iJie 4lh Cervical Nerve, as well 
as from the 3rd and 5th, it runs obliquely inwards, .superficial to the Scalenus 
Anticus Muscle. At this point behind the posterior border of the Sterno-Mastoid 
Muscle, it can be best stimulated electrically. 

When the clavicular portion of ifae Sterno-Clddo-Mastoid does not extend 
far backwards (as in our figure) the Internal Jugular Vein is viable at its posterior 
border. The Suprascapular Artcrj' which either comes from the first, or from 
the 5rd part of the Subclavian .:\xtery, takes a rather high course in this 
specimen; as a rule, it lies behind the clavicle (cf. Fig. 68). On the other 
band, the Transversalis Colli Artery runs usually at a higher level than in 
our figure. 

The most important point, just above the Clavicle, is where the Subclavian 
Artery and Vein leave the ITiorax. Ascending out of that caviqi, they form an 
arch over the first rib on their way to the axilla. The Vein is in front of, the 
Artery behind the Scalenus Anticus Muscle. The Vein is fixed to the first rib 
and to the clavicle by tense connective tissue; it cannot, therefore, collapse, when 
punctured {danger of air embolism). Just above the clavicle, it receives the Supra- 
scapular Vein. The Clavicle and first Rib form the gate through which the Neuro- 
vascular Bundle passes into the arm, most external and posterior (highest-up) being 
the nerves; then comes the arter>\ and on the inner side and most anterior, 
the vein. 

The large Lymphatic Tracts are in black; the Thoracic Duct opens at the 
junction of the left Subclavian and Internal Jugular Veins. This Duct receives 
the Jugular and Subclavian Lymphatic Trunks. When removing tjie deep cervical 
glands, which are so very frequently diseased (cf. Fig, 115), there is always a danger 
of damage to this most important Ijonphatic tract of the body. 



Pig. 68. Outer Region of the Neck. Upper Cervical QangUa of 

Sympathetic. 



The head of a male, aged /o, « turned to the right, atid drawn backwards. 
A large window has been made in the skin, the Plalysfita and External Jugular 
Vein have been removed, the SlernO'Cleido-.\fastoiii Muscle and Internal Jugular 
Vein drawn forwards, ami the Trapezius pulled backwards. Ihe Thoracic 
Duct is white, the Sympathetic Cluiin and, its Ganglia are orange (by mistake, 
ihe Spinal Accessory Nerve has been draivn superficial to the Great Auricular 

Nerve: it should be the reverse). 

In Fig. 67, the parts are in their natural position; in this figure, the deeper 
structures have been exposed by drawinjf the superficial muscles apart; the In- 
terna! Jugular Vein, which really lies external to the Carotid Artery, has been 
pulled inwards, the HympiithctJc Chain begins with the Upper Cervical Ganglion 
which is Vath inch, long, and 0.3 inch, broad; its upper end lies opposite the trans- 
verse process of the znd or ^rd Cervical Vertebra; its lower end, opposite the 4th. 
5 th or 6ih Ccr\'icaJ Vertebra. At its lower end is seen the sympathetic chain 
which goes to the Inferior Cervical Ganglion (cf. Fig. 70). This Ganglion varies 
in size and may form one mass with the ist Dorsal Ganglion, it lies on llie head 
of tlic isi rib at its point of articulation with the body of the ist Dorsal \''ertebra. 
The sympathetic chain frequently forms a loop around the Subclavian Artery 
(Ansa of Vieussens). Between the Upjjer and Lower Cen'ical fJanglia lies the 
middle Cervical Ganglion in front of the hifcrior Thyreoid Artery, which may 
also be Ktirrounded by ;i loop of sympathetic fibres. Tlie Sympathetic Chain lies 
behind the Carotid Artery, and is fixed to the Vertebral Column and the Pre- 
vertebral Muscles. It tlierefore does not move with the Carotid Sheath, in the 
same way as the Vagus. When ligaturing the Carotid Artery, there is no need 
to trouble about the Sympathetic but one has to take care not to include the 
Vagus in the ligature widi the Artery. 

'l"hc Sympathetic is. therefore, in a well protected position, and rarely 
damaged in accidents^ or during operations (removal of tumours). In recent years, 
the Sympathetic has been divided and more or leas removed {Superior Cervical 
Ganglion etc.) for Epilepsy, Glaucoma and Gravf's disease. 'I"he Sympathetic 
can be exposed by a longitudinal incision along the anterior border of the Stcmo- 
Ma.'rtoid Muscle; the Carotid Artery, Internal Jugular Vein and Vagus are drawn 
aside. ITiis proceeding is inconvenient, because the thin-walled much distended 
vein is held by the retractor. If one operated along the pttsterinr border of the 
Sterno-Mastoid drawing the muscle with the vein inwards, more room isobuiined; 
if the incision has been continued downwards on to the clavicle, the lower Cervi- 
cal Ganglion can also be removed, after having freed the clavicular head of the 
Sterno-Masioid from its attachment. The latter operation, however, is difficult, 
because the Vertebral Vessels may lie up against the Ganglion near the Apex 
of the Pleura (cf. Fig. 70). This rfiould on no account be injured. 

This incision is the best for ligaturing the Vertebral Artery before it 
enters the foramen in the transverse processes of the Cervical Vertebrae. 



Pig, 69. LarynK from behind Goitre. 



From the body of an old woman, Ute enlarged Thyreoid Gland (Goitre) was 
removed vnth the Larynx and the Trachea, and hardened in Formalin ; only a 
small porlimi 0/ the Oesophagus remains; the posterior wall of the Larynx is 
dissected. The Porathyreoids are orange, the lymphatic glands, red. The larger 
left lobe of the Thyreoid Gland taused the Trachea to rotate around iU axis. 
The Recurrent Laryngeal Nerve has been drawn aside, on both sides, in order 

to more clearly show its branches. 



The topographical position of the Tliyreoid Gland is shewn in Fig. 6. 
Fig'. 60 indicates those structures which must be divided in exposure of the gland. 
The topographical relations at the point where the Superior ThjTcoid Artery 
enters the gland, are most important (cf. Fig. 00). The difficulty in removal of 
tlie Thyreoid Gland is to avoid the Recurrent Laryngeal Nerve, injur>' t<J which 
causes paralysis of the Vncal Ctirds. This nerve ascends in the grf)Ove between 
the Trachea and Oesophagus, supphes these structures and enters into the formation 
of the Oesophageal Plexus (Plexus Gulae). It then follows the Inferior Thyreoid 
Arterj', in some cases running upwards in front of the Artery, or — more often — , 
it pa.sses between its branches at the point of bifurcation; it only lies in a 
few cases behind this vessel, always closely applied tcj the ThjTcoid Gland. For 
the removal of the gland, the nerve must be freed, and great care taken, to 
avoid inclusion with the ligature for the Artery. It then passes under the Inferior 
Constrictor Muscle and ends at the Crico- Thyreoid articulation by dividing into 
its terminal branches; one of these joins the descending branch of the Superior 
Larj'ngeal Xerve, thus fonr.ing the loop of Galkn — Ansa GaUvNI — . the other 
supplies the muscles of the Larynx, except the Crito-Thyreoid. This muscle is 
supplied by the External branch of the Superior Laryngeal Xerve (cf. Fig. t»G), 
whilst the bulk of that nerve pierces (internal branch) the Thyreo-hyoid Membrane 
together with the Superior Thyreoid Artery and supplies the laryngeal mucoas 
membrane with seniaation. 

Of great practical importance are the Parathyrcoid Glands. When enlarged 
or the seat of a tumour, they may cause great diagnostic difficulties. 

Usually, their position is as shewn in llie figure near the Thyreoid Gland ; 
but there may be ParathjTeoids anywhere between the frenum of the tongue and 
the hyoid bone, and between the lower border of the Mandible, the Clavicle and 
the Trapezius Muscle. 



Pijr. ^o. Apex of the Pleura. 



J^'rom the neck of a muti, aged 40, bcUi clavicles have been removed. Trachea 
and OesopJiagits cut off, and the important vessels and nerves displayed itt their 
relation to the apex of the pleura (whieh is coloured li^hi blue). On the left 
side, special attention has been paid to the Veins and the Thoracic Duct; on 
the. right side to the Arteries and the Nerves, in particular, to the Sympathetic. 



The apex of the Fleura ends exactly at the level of the ist rib. This 
rib which forms with the SiernLiin and 1st Dorsal Vertebra the upper aperture 
of the Thorax, ascend-s behind, in an oblique direction. The slope of the apex 
of the pleura, and the lung within it, corresponds to that of the rib mentioned. 
An instrument, introduced immediately above the first rib, horizontally backwards, 
will therefore open the pleura. By percussion, one can also prove the presence 
of resonant lung" about one inch above the clavicle. Despite all this, it is wrong 
to say that the pleural cavity extends everj'wherc beyond the upper aperture of 
the thorax. Normally, it passes above the level of that inclined plane only at 
one spot, at the middle uf the ist rib. and only to the extent of '/i inch. Strands 
of connective tJsftue keep the apex of the pleura in position; this fascia runs from 
the Cervical Vertebrae and tlie neck of the first rib to the apical pleura. 

The large \'csscls and nerves which pass through the upper aperture of 
the Thorax to the head and the upper limb, and the Nerves which go from the 
neck to the arm are in close relation with the apex of the Heura. IntemiU to 
the latter, on the right side, the Innominate Artery, on the left, the Subcla\ian 
Artery passes. The Innominate Artery bifurcates into Comnion Carotid and Sub- 
clavian either behind the Sterno-Oavicniar articulation or at a higher level. The 
Subclavian Artery arches over the apex of the Pleura, leaving it .it the Scalene 
Tubercle on the first rih. The Internal Mammary Artery which arises from the 
Subclavian, hefnre it passes between the Scalenus Anticus and Mediu.s \[uscle». 
Is also in relation to the Apex of the Ileura; external to it is the Phrenic 
Nerve. The Inferior Cenical Ganglion (cf. right wde of the figure) lies on the 
apex, between tlie Longus Colli Muscle and the arch of the SubrlaxHan Artery, in 
front of which tlie Vagus descends (alsfi in relation with the apex of the Pleura). 
Both Innominate Veins, formed by the Internal Jugular and Subclavian Veins 
are also relations of the apical pleura, on which the Brachial Plexus. — 
external to the Subclavian Artery — , rests. l^asUy, the Pleura lines the inner 
border of the Scalenus Anticus Muscle where it is attached to the first rib. 

Disease of the Pleura can. especially on the right ade, affect the Recurrent 
Laryngeal Nerve. 

The fact that so many structures of vital importance are in close ap- 
position within a small space renders removal of tumours, growing in that region, 
and ligature of the vessels verj- difficult and even dangerous. Apart from the 
possibility of injury ft the vessels and nerves in the neighbourhood, there is danger 
of opening the Pleura. 



Pig. 71. Course of the Main Vessels and Nerves to the Arm. 



The head is turned to the left, the arm drautt downwards, siightiy abducted 
<md rotated outwards. The Plaiysma and the claviatlar portion of the Pecio- 
rolls Major have been removed. A piece has been excised from its sternal 
portion, its origin and insertion being thrown inwards and outwards respectively. 

Between the clavicular portion of the Pectoralis Major which usually arises 
from the inner half of the Clavicle, and the origin of the Deltoid from the outer 
third of that bone, a A space is left in which the Cephalic Vein disappears to 
join the Subclavian Vein (for further details cf. Fig. 76, text). 

The Subclavian Vein, Artery and Brachial Plexus pass under the 
Clavicle {m if it were a bridge!) from the neck into the Axilla. The Vein, sepa- 
rated from its Artery on the ist rib by the Scalenus Anticus Muscle, lies on its 
inner aspect, lower down. Externally, and partly behind the artery is the Brachi.il 
Plexus wluch soon surrounds this vessel. The Neuro- Vascular bundle is almost 
completely covered by muscles, even when the tatter are ill-developed. Proceeding 
direcdy backwards, without interfering with the muscles, separation of the 
clavicular portion of the Pectoralis Major from its origin, is necessary. 

The following surface marking can be used for ligature of the Subclavian 
Artery in this region. Take the midpoint of the Clavicle; the artery lies at a 
finger's breadth interval from this point 

Above the upper border of the Pectoralis Minor, the Subclavian Artery ^vcs 
off two branches whidi are not shewn in our figure: the AcromJo-Thoracic and 
Ihe minute Alar 'Ilioracic Cfhoracica Suprema). The anterior Thoracic Nerves which 
supply the 2 Pectoral Muscles run with the former vessel. They perforate the 
costo-coracoid membrane. 

Lastly, we mention that in our figure — and this is not uncommon — 
there is a gap between the sternal and the clavicular portioixs of the Sterno-Cleido- 
Mastoid Muscle in which tlic Internal Jugular Vein is viable. 




Fig. 71. Course of Main Vessels and Nerves to the Arm. 



lUtinun Ijmitod, l^wdon 




^»g&9- 73 ana 74'Tielation of the Capsule of the Shoulder- Joint to the 
Upper Epiphyseal Line. After vun Bkunn. 



Fig. 73- Frontal Sectton through the right Shoulder- Joint of a 
boy aged 8 years. Arm abducted to a right angle. 

Arm placed horizonlally. Seen from in front. 

Above, on ihe outer ade, the Capsule of the Shoiilder-Joint does not 
extend as far as the Epipliyseal Line, but on the lower aspect the Capsule passes 
beyond the Epiphyseal Line on to the inner side of the neck of the Humerus. 
Al tlie [joint marked ', the thin dark line shews how the Capsule is reflected 
so that Separation of the Epiphysis docs not necessarily open the Joint-Cavity. 



Fig. 74'. Horizontal Section through the left Shoulder-Joint of 
a boy aged 8 years. Arm abducted to a right angle. 

Arm placed horizontally. Seen from above. The section passed directly Mow 
the Spine of the Svapuia and touched the lower httrder of the Acromion 

Process. 

l"he relation of the Capsule to the Epiphyseal Une is the same on the 
anterior and posterior aspects, as it is below {cf. Fig, 13), It is true that the 
Joint-Cavity extends beyond this boundary (only because the Capsule, arising 
froTn the Articular Cartilage, is attached for some distance to the Cartilage or 
to the Bone). 



The K;»physeal Lines, Epiphyseal Boundaries or Epiphyseal Cartilaginous 
Discs are of great importance for manj- reasons. The longitudinal growth of the 
long bones takes place chiefly, if not exclusively, at these lines, i. e. at the 
Residual Caitilage between the Diaphysis ^shaft) and die Epiphysis. This growing 
process is especially marked at puberty, l)ut on the ottier hand, it is especially 
liable to be interfered \iith during the same period, b)' inflammation, which may 
result in the Separation of Diaphysis and Epiphysis. 

Traumatic Separation of the Epiphysis is not so frequent as Inflammatory 
Separation. I-'ractures usually occur near, but not (in) along the Epiphyseal Lines. 
Excision of joints in children should only be performed with due consideration 
of the Epiphyseal Lines. 



^^S' 75* Anterior Relationa of the Right Shonlder-Joint. 



Skin and SuperJiciaJ Fascia wer the anterior portion of the Deltoid and the 
outer portion of the Pectoralis j\fajur have fieen removed; the Deltoid has (yeeti 
cut below the Shoulder - Joint and thrown upwards and outwards. The Sub- 
deltoid Bursa (pink), the Joint, and the Sheath of the fticeps (light blue) 

have been opened. 

The middle third of the Clavicle ;ind Subclavius Muscle, the Coracoid 
Process with ihe insertion of I'cctonUis Minor Muscle and the comnacn origin of 
the C<Mraco-Brachialis aiid Short Head of the Biceps are lihewn. The I^njj Head 
runs through the Shoulder-Join i over llie Head of the Humerus into the Bicipital 
(iroove. Its syno'vial sheath always communicates with the Joint. Effusion and 
Vus in die Joint often extend into tJiis slieath. 

Between the Capsule of the Shoulder-Joint and ilic Deltoid Muscle lies 
the Subdeltoid Bursa, which, an a rule, does not communicate with the Joint. 
Distension of Cllis Bursa may easily stimulate fluid in the ShouIdcr-JoinL 'Ilie 
fibrous strands running from the Coracoid IVocess to the Capsule and the wall 
of the Subdeltoid Bursa arc called the Coraco- Humeral LigamenL They are 
covered in the figure by the much-distended Bursa, 

Between the Capsule and the Coraco- Acromial Ligament which forms a kind 
of protective roof for the Joint an important bursa, the Subacromial Bursa, is found. 

A third large bursa lies between the Scapula and the Subscapularis Muscle: 
the Bursa Subscapularis usually communicates with the Joint (cL Fig. 121). 

The Capsule of the Shoulder-Joini is wide and loose; it allows ttie flead 
of the Humenia to leave the Glenoid Cavity of tJle Scapula for a distance of as 
much as one inch. Above, this Capsule is attached to the neck of the Scapula; 
for the greater part, it is attached to the fibrous ring which deepens the <31enoid 
Cavity (Glenoid Ligament). The l^ong Head oi the Biceps arises from the upper 
pjui of the Glenoid Ugamem. 

Tlie Glenoid Cavity is not directed exactly outward, but somewhat upwards 
and forwards. 

W'hen the arm hangs, vertically downwards only the lower portion of the 
Head of the Humerus touches the Glenoid Ci'avit}' articular surface of the Scapula, 
at least in dead bodies. The highest point of the Head of the Humerus lies at a 
distance of 0.15 — 0.25 inch from the highest point of the Joint Cavity. 




^£>* 77- Posterior Relations of the Shonlder-Joint. 



Skin and Fascia have been removed over the posterior half of the Deltoid, of 
which a large portion has also been cut away. 

The Anterior and the Posterior Ciraimflex Arteries arise, opposite each 
other, from the last part of the Axillary .\rtery and wind round the Surgical 
Neck of the Humerus, the former from in front, the latter from behind. The 
Posterior Ciraimflex Arterj' pas-v-s through (he Quadrilateral Space formed by 
the Teres Minor <above). the Teres Major (below), the Humerus (anteriorly) and the 
Lonff Head of the Triceps (posteriorly). It supplies tlie 'I'eres Minor, Deltcwd etc., 
and ends by anastomosing with the Anterior Cirrumflex. With it nm its z Venae 
Comitea of which only tlie larKer is shewn in the figure, Talting a similar course, 
but somewhat posterior, the Circumflex Ncr>-e pa&ses to inner\'aie the Deltoid 
and Teres Minor Muscles and the skin over this rejfion. Its large cutaneous branch 
emerges at the posterior border of the Deltoid Muscle and divide into an as- 
cending and a descending branch. 



On tlie Teres Major, below the Deltoid is a lymphiuic gland which is prob- 
ably consta-nt, -^ the Posterior Axillar)' (iland (I'ROiisr) -. it is usually subcutaneous; 
in pathological cases, we have also found deep glands which lie on the blood 
vessels. Their efferent vessels pass tlirough the triangular space, between the 
Teres Major, Minor, and Long Head of tlic Triceps, forwards to the Axilla. 

On the dorsal aspect of the trunk there are other subcutaneous lymphatic 
glands which arc neither constant in poation nor in number (cf. Fig. 145 and text). 

'ITie Superficial Glands of the 1 horax and Abdomen may be divided into 
Anterior, Posterior and External, acconiing to their position. 

Anterior (riands: Clavicular (Tiands lying on the C!.^victe. alwjve the 
1 )eltoidea-Pectoral Fos-sa, sometimes also on the origin (jf the Sterno-Cleido-Mastoid 
Muscle. (Cf. Fig. 1 15.) 

Internal Pectoral Glands, ustially at the level of the znA rib. along the 
inner border of the Breast (the blue gland in Fig. 114). 

The Kiphoid Gland, at the base of the Xiphoid Process (cf. I-ig. 1 1 4). 

Fxternal Glands (i. c. external lo the nipple line): 

External Pectoral or Paramammarj- Glands, outside the Nipple, and along 
the outer border of the Breast. They are intennediate glands for the lymphatics 
of the nipple (cf. Figs. 114 and 115), 

Thoraco-epigastric Glands (1 — 4) along the External Mammary VesseA 
One of these glands is nearly always palpable and sometimes visible throuf^ 
the skin. 

The most important of the-se glands are the Thoraco-epigastric, Para- 
mammary and Posterior Axillar>'. ITie subcutaneous position of the first mentioned 
is especially well noticeable when L anger's Muscle |i. c. a muscular connection 
between I.atissimus l)orsi and Pectoralis Xfajor) is present Their efferent vessels 
run in this case along the frcse border of the Axillary Fascia, where it is bounded 
by that muscle, befcn-e they open into the Axillary Glands. 

llie Shoulder-Joint is accessible for (operarions) surgical measures from In 
front, and from beliind. The Circumflex Nerve has, however, to be avoided on 
tlie posterior aspect, because injury would produce paralysis and atrophy of the 
Deltoid Muscle. 



^S- 79- ^^ Arm, Outer and Posterior Aspect. 



Skin and Fascia have been comphtc/\ returned; a iargepUxe of the Outer Head 
of the Triceps, and the posterior portion of the Deltoid Muscle helaw its origin 
ftave beeti cut away. T/ie Long Head of the Triceps has been drawn down- 
wards and bactnuards. The Venae (Somites have been remained. 

Below the Shoulder-Joint, from the anterior aspect backwards, around the 
Siirgic.ll Neck of the Humerxis, between the Teres Minor and Teres Major, the 
Posterior Circumflex Vessels jiass (Uie Artery beiiiK a branch of tlie Axillary and 
having i Venae Coinites). The Circumflex Nerve acctmipanies them; it supplies 
the Deltoid and Teres Minur Muscles (cf. Fig. 77). 

[behind the outer border of the Mumcrus emerge the Muscul«>-Spiral Nerve 
and tlie Superior Profunda Artery, a.s they wind around the bone in the Mu.sculo- 
Spiral Groove (cf. Fig. 80). The Nerve pierces the External Intermuscular Septum 
and runs downwards to the forearm , between the Bracliialis Anticus and the 
Brachio-Radialis Muscles (cf. Fig. 8t). This spiral course of the nerve is a serious 
obstacle in extensive operations on the arm [e. g. extensive scraping of the Humerus 
for Osteomyelitis). The Anterior and Internal surfaces are not favourable for 
operatinnii. owing to the large vessels; on the Posterior surface the Musculo^piral 
Xerve is in the way, because its course is not a straight one, like that of the 
nerves in the thigh. Its close proximity to the Ix^ne explains why it is so often 
injured in fractures, and why it may be pressed upon by or be embedded in 
Callus<furmatiun. 

The Ulnar Nerve runs for a short distance parallel to the Long Head of 
the Triceps. 

The Superior Profunda Artery anastomosing, by means of a Recurrent 
Branch, with the Posterior Circumflex Arter)', supplies the Triceps and the Humerus 
(nutrient arler^') and divides into an Anterior and a Posterior Division, The lormer 
accompanies tlie Musculo-Spiml Nerve and ends by anastomosing with the Radial 
Recurrent Artery. Ilie latter runs in the substance of the Inner Head of the 
Triceps downwards to the Olecranon where it anastomases with the Interoswuus 
Recurrent Artery. 
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Pig. So. Transverse Section through the Middle of the Right Arm. 



A specimen from a series of sectionti taken from a frozen body. This secfioti 

sheios the under surface of a right upper stump, or the upper surface of a left 

ann. For practical purposes, the former interpretation is to be preferred. 

Note: The relation of ihe Median Nerve to the Brachial Artery; the Ulnar 
Nerve and tlie Musculu-Spiral Xerve winding round the bone. The External 
Intermusculai Septum is well displayed; the Internal is not disdncdy visible in 
this secdon. 

I'he Flexors (Ilrachialis Anticus, Biceps and Coraco-nrachialis), arc separated 
from the Extensors fTrireps) by thn Intcrmitsfnilar Septa. The Internal Septum 
runs idong the inner border of Uie Mumerus to die Internal Condyle. 'Hie Exterriid 
Septum extends from the insertion of the Deltoid Muscle downwards along the 
outer border of the shaft of the Humerus to the External Condyle. The tnterna] 
Septum is really the fibrous continuation of the Coraco-Brachialis (which passes 
in some animals to the IntorniU Condyle). The enormous Triceps presses those 
Septa forwards; in this section they are shewn to describe a curve wiUi its con- 
vexity directed forwards. iVAh ijroups of Muscles thus lie in fibrous slieaihs. 
formed by die Fascia of the ann, the Intermuscular Septa and the Periostium. 



Pig. 8z. Transverse Section through the Lower Third of the 

Right Arm. 



Section through a right arm hardened in forma/in. Interpretation similar to 

that of Hie section above (Fig. 80). 

Note the differences in shape, size, and position of the various structtires, ' 
as compared with Fig. 80. Shape of die Humerus, of die Biceps, of the Brachial!* 
Anticus, of the Tricejjs, - Change in the position of the \rusculo-Spiral Nerve 
which has left die bone, of the Ulnar Nerve which has reached ihe Internal Inter- 
muscular Septum etc. In diis figure, all the Fasciae are coloured blue, llius the 
continuity of the Intermuscular Septa with die IVricjstcnm. at the outer and at 
the inner bordirr of the Humerus, and with the Deep Fascia Is aliewn. The latter 
binds down the muscles and forms thin fascial septa between them: i.e. between 
Bicejis. Brachialis .Anticus, (Viracn-hrarhialis, and bntween the .i heads of the Triceps. 

'Ilic whole arm is enclosed in the Superficial Fascia whicli is especially 
strong on the extensor aspect. On the Deep Fascia run, covered by the super- 
ficial fascia, the" Superficial Veins and Nerves, 



Fig. 83. Left Antecabital Space. Superficial Layer. 



The Skin over the lower part of the arm, and over the upper part vf the 

forearm has beat removed. The Suptr/ida/ Fascia covering the Biceps and 

the Superficial Veins and Nerves have also been taken autiy, but the Bicipital 

Fascia aiut Us expansions in the forearm are lefi intact. 

The superficial and bmad BicipitaJ Fasda ends by an expaiudon into 
the I>eep l''ascta of the forearm and by blending with the Periosteum of the Ulna. 
The true I'endon of the Biceps is inserted into the Radius. The Superficial Muscles 
which arise from the Internal Condyle are intimately connected with U»e Deep 
Fascia and the Bicipital Kascia in the upper part of the foreann. 

Superficial Veins. At the upper end of the forearm 2 constant and one 
not-constant Veins are found: the Ulnar and Radial Veins, and the ^fe(lian Vein. 
The latter vein divides into the Median Basilic, and the Median C'ephalic Veinii. the 
former joininf^ the Ubiar forms the Basilic Vein, the latter joining- the Radial 
forms the Cephalic Vein. These veins vary. As a rule, the Median liasillc Vein 
is the largest vein in the Antecubital Space, and the most suitable for Phlebocomy. 

The Cephidic Vein runs upwards in the arm and disappears between the 
Pectomlis Major and Deltoid Muscles, to join the Axillary Vein (cf. Fig. 75 und 76). 
It thus forms a collateral venous channel. I'he liasilic Vein joins the Venne 
Comttes of the Brachial .Artery and then forms the Axillary Vein, which, hifjher 
up, becomes the Subclavian (cf. Axilla). 

The hfedian Ba^tilic Vein is se])arated from the Brachial .Artery b>' the 
Bicipital Fnscia. 'llic Artery can therefore be injured in i'hlebotomy, and this 
injury may be followed by an Arterio-venous Aneurysm. 

The 2 cliief Cutaneous Nerves of the forearm, the Cutaneous Branch of 
Uic Musculo-Cutaneous Nerve und the Internal Cutaneous Nerve become super* 
ficial at the .\ntecubital Space. The latter nerve runs with the Basilic and IHnar 
Veins. Its trunk and its branches lie in \iti of ail cases at a slightly deeper level 
than the veins^ The nerve may have divided into 2 large branches, vrbere it 
pierces the fascia of the ann. 




Fig. 83. Right Antecubital Space. Deep Layer. 



.S"*i«, Superficial, and Deep Fasciae have l?een rcnioj'ed. The foUowing muscles 
are ex-posed: Biceps with Bicipiia! Fascia, Brachialis Anticus , as far as it 
is not'covered by Vessels and Nerves, the upper portion of the Superficial 
Flexors which arise front the Internal Condyle, especially Ihe Prottalor Radii 
Teres. The Brachio-Radialis which has at its upper portion been drawn out- 
wards, is also displayed. 

(As to the superficial nerves and veins which have been left in this spe- 
cimeD, sec Fig. S2 text.) 

The Brachial Artery runs, accompanied by its Venae Comites. along the 
inner border of the Biceps, towards the acute angle formed by the Pronator Kndii 
Teres and the Brachio-Radialis Muscles. In its couise, — in front of the line of 
Llie joint — it divides into the more superficial and smaller Radial, and the more 
deeply placed and larger Ulnar Arter>'. Internal to the Brachial Artcr)' {or rather 
to its Interna] Vena Comes) runs the Median Nerve which may. however, lie more 
than Vj^ in«l* internal to the vessel. This nerve pierces the Pronator Radii 
Teres and supplies the Superficial and the Deep Flexors of the forearm, except 
the Flexor Carpi Ulnaris and the inner portion of the Flexor Profundus Digitorum 
(cf. Fig. 89). 

Along the outer border of the Biceps runs, at a deeper level, the Musculo- 
Sforal Ken-e; this Nerve lies between the Brachio-Kadialis and lirachialis Anticus 
Muscles (cf. Fig. 89). 

The mass of muscles arising from the Internal Condyle of the Humerus 
and tlif portion of bone above It, and from the deep fascia of the foreami. sepa- 
rates lower down into the Pronator Radii Teres which is inserted at the middle 
of the outer border of the Radius, into the Flexor Carjn Kadialis going to the 
base of the 2nd Metacarpal Bone, into the Palmaris I^ngus, which is not always 
present, and into the Mexor Carpi irinaris, which arises also from the Ulna. 

The lymphatic glands arc described in Figs. Hg and 115 text 



Pig. 84. Region of Elbow Right Side. 



Skill, Sttperficial Fascia (except the Bicipital Fascia) and the upper portions of 

the Superficial AfuscU^ arising from the Internal Condyle have heen removed; 

the Pronator Radii Teres, hoivevcr, is left intact. 

This fipire shews the region of the Elbow, the deep layer of the Ante- 
cubital Space anti the upper third of the Forearm, from the inner side. 

The cnurse of the Ulnar Nerve behind and below the Internal Condyle 
is well displayed. The nerve having pierced the Intrrnal Intemiusciilar Septum, 
comes tn lie behind this Sei)tum. often embedded in the Triceps Muscle; then, 
passing behind the Internal Condyle, it runs between the Humeral and the Ulnar 
Ori^ns of the Flexor Carpi Ulnaris Muscle. The Ulnar Nerve supplies the Inner 
Head of the Triceps, and both Heads of the Flexor CaTjM Ulnaris. giving off an 
anastomotic branch to the Median Nerve. In man, only a portion of the Flexor 
Profundus Digitorum, the slips to the 4th and 5th fingers, are supplied by the 
Ulnar Nerve. 

Behind the Olecranon is the subcutaneous bursa which is the bursa most 
frequently diseased, with the exception of the Patellar Bursa (Miner's Elbow). 
CL Fig. 86. 

There may be a Common Ulnar Recurrent Artery (branch of the Ulnar 
Artery) which divides into Anterior and Posterior Ulnar Recurrent Arteries, or 
&ese vessels may come off directly from tlie Ulnar Arterj'. The Anterior Ulnar 
Recurrent Artery anastomoses with the anterior di\-ision of the Inferior Profunda 
and the Anastomoiica Magna, bodi from the Brachial Artery, and the posterior 
branch with the postericjr division of tlic Inferior Pnjfunda. 

Remarks on the Mechanics of the Elbow-Joint. 

The articular surfaces correspond to the type of hinge-surfaces, but not 
exactly. It has been suggested that tliey are analogous to screw surfaces. As a 
matter of fact, they correspond to neither type, although the Trochlea of die 
Humerus has the shape of a screw surface shewing an inclination of u.15 incli. 
a lateral movement of the Utna does not take place during flexion and extension. 
Careful investigation shews that the axis of rotation varies constantly during* 
movement, and that the change in direction is. much greiter than a simple screw 
movement would account for. — If the movement were a simple rotation, the 
Ulna should move on the Humerus with as equal freedom as the Humerus on the 
Ulna; this is not the case according t<t Otto Fischer. 

This joint has, therefore, been described as a loose-joint, but FlscHJUt has 
shewn that during life the cartilaginous coverings of the joint continuously change 
their portion and shape during movement nwnng to the .iction of the muscles 
which press tliem firml)' together, and tliat the joint is no "loose-joint". 
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Pig. 85. Transverse Section through the Right Blbonr-Joint. 



The section (through a frozen body) has passed, transversely to the axix of the 

Humerux, through the Trochlea and Radial Head of the bone, throtigh the 

base of the Olecranon, and the tip of the Coronoid Process of the Ulna. 

The reader looks at a right forearm from above. The Head of the Radius 
witli its elevated border lies free; the deeper middle |X)rtion is taken up by the 
radial head of the Humerus. The strength of the Internal and External lateral 
Ligaments, the Bursa over tlie Olecranon, the position of the I'lnor Nerve bcliind 
the Internal Condyle, and the positions of Median Nerve, Brachial Artery and 
Musculo-Spiral Xcrvc on the flexor aspect are all worthy of ob5er\'ation. The 
Brachial Arten- divides, as a rule, at the level of the line of the joint (i. e. the 
level of this figure) into Radial and Ulnar Arteries. Jielow this level, the lumina 
of these • arteries, one superficial (Radial Artery), and one deep (Ulnar Artery), 
would appear in a transverse section. 

When the forearm is extended, the tip of the Olecranon Process (of, FJg. 86), 
lies immediately below a line connectint; the 2 ('(mdyles of the Humerus. In 
flexion, it lies at a considerable dist.ince below this line. Dislocation of the Ulna 
or fracture of the Olecranon Process is present, if the Olecranon lies above this 
line during flexion of the Forearm. 



Fig. 66. Longitudinal Section through the Left Blbow-Joint. 

The Forearm is in the position of almost complete extension. The section passed 
through the Trochlea of the Hutnervs, the Greater Sigmoid Cavity of the Ulna 
and through a portion of the Radius; it is, therefore, intermediate between a 

frontal and a sagittal section. 

Note: 

1) The Subcutaneous Bursa over the Olecranon Process. 

2) The Deep Bursa, above the Olecranon I*rncess, situated in front (under 
cover) of the Triceps, or in the muscle substance, just above the upper 
recess of the Capsule of the JoinL 

3) The Bursa at the Insertion of the Biceps (Bicipital Bursa). 

Tbe insertion of the Capsule of the Elbow-Joint on to the Humerus runs 
along the upper borders of tlic 3 fosjiae which receive the < Hecranon (posterior) 
Coronoid Process (anterior larger) and Head of Radius (anterior smaller). These 
three foss;ie are therefore intracapsular. — On the Ulna, the Capsule is attached 
to the border of the cartilage of the Sgrnoid l-'ossa or \'ery near that border. — 
On the Radius, the attachment is in the middle between Ow lower border of the 
Head, and the Bicipital Tuberosity, extending lower down on the outer sde than 
on the inner. 

The Capsule itself is very thin, but it is strengthened by anterior and 
posterior longitudinal and oblique fibres, and especially by the I^ter-xl Ligaments, 
an Internal and an Kxtemal Uigameni (cf. Fig. 85). The External Lateral IJgameni 
blends with the Orbicular Ligament, of the Radius, which surrounds the TIead 
of that bone and is attached to the Ulna. 

iContiauation next page.) 



(To Fig. 86. former page.) 

The lateral ligaments are very important In relation to the movements of 
the joint. They become tense in marked flexion and extension. 

Synovial continuatit)ns corresponding tn the i fossae (vide supra) are 
formed by the wall of the Capsule : a large posterior, and 2 smaller anterior con- 
tinuations. The one first mentioned is drawn upwards and backwards, during 
extension, thus coming to lie above the Olecranon, between this bone and the 
Triceps (cf. figure). During flexion, it fills the Olecranon Fossa; — the : anterior 
processes present an opposite movement; thus the Anterior Ulnar Synovial Con- 
tinuation Icf. figure) lies in the greater anterior fossa in front of the Trochlea of 
the Humerus, during extension, 

During extension a recess of the Capsule— analogous to the one above 
the Patella in the knee-joint — is formed above and behind the Olecranon. 
This cul-de-sac extends higher in the living subject than is shewn in our figure, 
which, necessarily, was drawn after death. 

The Joint is mnsi readily acces.sible fmm behind: in front there are 
powerful muscles, and large vessels and nerves to be avoided, behind there is 
only the Ulnar Nerve. Effusion into the joint bulges most at either side of the 
Olecranon. 



Fig, 87 and 88. Relation of the Capsule of the Blbow-Joint to the 
Epiphysial Lines. (After von Brunn.) 



Fig. 87. 



Frontal Section through the Rtght Elbow-JoInt of a 
person aged 19 years. 

View from bdtind. 

The Joint-Cavity extends far heyr>nd the Epiphysial IJne nf the Head of 
the Radius; but even here, the Cipsule ari.se& (cf. Shnulder-Joint) from the Arti- 
cular Cartilage, and is looselj' attached to the Radius as far as the lower end of 
the cavity. 

TM.sconncction of the united Epiphyses of the External Condyle and the 
Radial Head of the Humerus from the rest of the bone will involve tlie Joint- 
Cavity; tlif latter would also be affected if the Fpiphysis of tlip Trochlea were 
separated at the place where the Trochlea and the Radial Head meet. 



Fig. 88. Sagittal Section throuflh the Left Elbow-Jotnt of a child 

aged 8 years, 

Vitw from tfu inner side. 

The boundary line between the Diaphysis of the Ulna and the EpijAysis 
of the Olecranon passes across the Joint-Cartilage. — The Capsule also extends 
above the line of the Diaphysis of the Humerus: ITiough fairly strong in front 
and readily removed a.<t far as the Joint-CattiUge it is firmly attached to the 
Olecranon Fossa, and verj* thin, thus defying dissection. 

Separation of the Epiphyses, — both of Humerus and Ultw — . wilt there- 
fore affect the Joint-Cavity. 



Fig. 89. Right Forearm, Deep Layer: Anterior Aspect. 



The Fasciae of the Atitecubiial Space and of the attUn'or aspect of the forearm 

are removed, ineludiu^ the liicipiiat Fasciu, e. g. of the Svperficial Flexors, 

only their origin and insertion are left. The Deep Head of the Pronator 

Radii Teres is intact, and the Brachio-Radialis is drawn outwards. 



The Ilrachial Artery divides into Radial and Ulnar usually in from of 
the line of the Joint. The IHnar Artery runs downwards and inwards, under 
cover of the muscles which arise from the Inner Condyle of the Humerus; below 
the middle lor near the middle) of the foreann. it meets the Ulnar Ner\'e. which 
runs along its inner (ulnar) side. 

'file Median Nerve, as a rule, leaves the vessels in the antecubital space, 
pierces the Pronator Radii Teres and runs downwards heiween the Superficial 
and Deep Flexors. Near the wrist, the Xerve emerges at the outer border of 
the Flexor Sublimis Digitorum (or Palmaris Longus, if present), and comes to lie 
just under the Fascia. 

The Miisci! to-Spiral Nerve lies at the inner border of the Brachio-Radialis. 
and divides into {1} the PosU-rior TiUfrosseous, which supplies llie Extensors of llie 
forearm (cf. Fig. go) anil (z) the Radial Ner\e, which accompanies the Radial Artery 
in the upper i/jrds of the forearm, and then passes to the posterior aspect (of. Fig. 93). 

The Ulnar Nerve having pierced the Flexor Carpi Ulnaris. runs, to the 
hand, along that muscle. At the junction of the middle and lower i/jrd of the 
forearm, it gives off the Dorsal Cutaneous Ilrancli for the hand (cf. Fig. 93). The 
Ulnar Artery and Nerve only accompany each other in the lower i/jird of the forearm. 

The Anterior Interosseous Artery, the Radial and Ulnar Recurrent 
Arteries are shown in the figure; these latter are important for carrying on the 
collateral circulation on tlic outer and inner sides of the arm respectively. 

We make special mention tA the Lymphatic Glands in this region about 
which so little is known; in the Antecubital Space: Superficial, Deep, Posterior 
Cubital Glands; on the forearm: Radial and Ulnar Glands. 

When the Palmaris I.ongu.'i is absent — and in some ca.ses also where 
it is present — one can make the following obsen-'aiion. When the hand is 
flexed upon the forearm, the tendons recede, and thus the Median Nerve comes 
to lie directly under the fascia, where it can be seen, felt and rolled about. The 
Ulnar Artery becomes at the same time more deeply placed, owing to the relax- 
ation of the Flexor Carpi Ulnaris Muscle. When the hand is extend«d {dorsd- 
flexed) the Median Nerve .slides back into position and the Flexor Carpi Ulnaris 
presses the Ulnar Artery to the surface. 'Die pulse can now be readily felt by 
placing the finger on the outer side of the tendon of that muscle. 

The position of the hand and the fingers at the moment of injury, trau- 
matism, etc. is therefore most important. In Flexion, there is more danger for 
the Median Nerve. In Extension the Ulnar Arterj* [and even the Ulnar Nerve) 
is in greater peril, even when no muscle or tendon is injured. 



Fig. 90. Transverse Section through the Rigj^t Forearm at the 
junction of the Upper and Middle Thirds. 



fmzftt uttlian. View of a Hight Arm from Mow, or a Lift Arm from ab«vt. 

On the F!cxo[ Aspect are tn be noted: FositUiii (>( the Palmar Branch of the 
Radial Nene (loo large in tlie figure) under rover of the Brachio-Radialis ; puMlion of 
the Radial Artery between this muscle and tlie PfuiialKr Radii Teres, about j/^tlis inch 
from the fajscia. Median nerx'c in the tniddte helween ihe Radial and Ulnar Nerves, 
botli deeply embedded in the muscles. Between tlic Median and Ulnar Nerves is the 
Ulnar Artery; the Anlcrior InternMeous Artcrj- runs very near ihe Radius. JiiletmiiMular 
Septa arc iccn between the superficial and the deep flexors, and betwccD the fleMyr and 
the extensor muscles. 

Dorsal aspect : Posterior Interosseous Nen-c and Artery bet-wccD the Supinator 
Bifvis .iiid the Extcnsora. Near the condyles of ihc [lunicrus the special Fasciae blend 
with the Dt-ep F<iM'ia of Ihe forearm; at the middle '/,r«l they arc separate, thus forming 
llic "Lyiiipb spaces" in wliicli inflammaliiin - simple and suppurative — rapidly spreads. 



Fig. 91. Transverse Section through the Right Forearm at the 

lower end. 




Frozen uiihH. View of a Right Arm from Mmi\ er of a l^JI Arm from aboiv. 

Note: Portion of the Radial Artery, where the pulse can be felt aiKl where the 
atiery is generally ligatured, between the skin an<I the bone, separated from the latter 
by fibres of the Pronator Quadialiis. — Ulnar Artery usually ixivered by the Tendon 
of the Flexor Carpi Ulnaris; at a deeper level, -ind more towards the inner (ulnar) side 
lies the Ulnar Nene — Median Nerse, between the Flexor Carpi Radialis and Flexor 
Siiblimis Digitorura, usually someuhat revered by tlie Patmaii.'i Longuii (cf. Fig. 95), if 
this mustle is present and normally developed. 

Fasciae and Septa arc lolourcd blue in the fig^c which is a supplement to 
Figs. 94, 97 and 98 in which the tendon sheaths at the wrist arc shown. 

The scparadon of the spcriat faKiae and tlie fasda of the forearm (cf. Fig. Qo) 
is also well carried out here, although there are no synovial slieaihs. The fascia forms 
on the flexor aspect special cnmpartmeitLs for the Flexor Carpi Radialis, Flexor Carpi 
Ulnaris and Palmaris Longiis. This exj^ains why iherc are 2 Fasciae in front of the 
Ulnar Artery, whilst the Radial Arterj- lies immediately under the fascia of the forearm. 
An incision for Irgaturing llie Ulnar Artery, cairicd along tlic border of ihe Flexor Carpi 
Ulnaris, divides not only the fatda ol the forcann, but a second fa»cia which becoioes 
thicker lower down. This fascia forms the posterior wall uf the fascial canal, in which 
Ihe muscle runs. 

The Pronator Quadralus is covered by a (ascia of its own. It is true that the 
other Flexor Mtwcles and the Median Nerve also have their own fasciae, but they are 
of no practical importance, and one should regard ihrse ransclrs us lying in a common 
"I-yraph Space" whidi endg below ai the upper limits of the Tendon Sheaths and is 
hounded on either side by the Septa forming tlie canals for the 3 muscles mcniiuned 
above. Above, this Lymph Space is continued into the arm, along Ihe Vessels and 
Nerves. This explains the danger (and also tlie necessity ol making ilccp indsiona) ol 
deep suppuration in the forearm. 



^^S' 93* Nerves and Veins on the Dorsum of the Right Hand. 



A /resii specimen, in which only the skin has been reinavetl. (The Veins and 
Nerva on the jrd finger have beeti drawn after RCorJVGEfCs Atlas of the Ner- 
vous System.) 

Nerves: The Dorsum of the hand is supplied hy Sensory Branches of 
the Radial and nf the Ulnar Nerve. Their areae of distribution are not constant: 
moreover, there is, nearly always, at least one anastomosis, and thus an exchange 
of fibras occurs between these 2 nerves: this explains why in injury, paralysis etc™ 
the loss of sensation may be very slight In most cases they divide the Dorsum 
of the hand equally between them; tlie axis of the middle finger being the boun- 
dary between the 2 areae. 

The dorsal surfaces of the distal jihalanges (2nd and 3rd) of the 4 inner 
fin^ers (2—5}, and of the terminal phalanx of the thumb arc innervated by nerves 
running on the palmar surface, thus the Median supplies the 2nd and 3rd phalanges 
of 3rd fingers completely, and the outer half of those of the 4th finger. 

The dorsal surface of the terminal phalanx of the tliunib may, however, 
he innervated only by the Radial Nerve; tliere may also be Pai.:cinian Corpuscles 
here, .although these bcKlies are usually found on the palmar surface along 
the branches of Median and Ulnar Nerve (cf. Pig. 95 middle finger). 

There are no Motor Nerves on the Dorsum of the hand, because the 
Dorsal Interossei are supplied, like the Palmar Interossei. by the Deep Ulnar Nerve. 

Veins: The blood flows from the fingers on the dorsum through several 
(as many as to 4) Superficial Veins which b^n at the first phalanges into larger 
venous channels, the Radial and Posterior LMnar Veins. The former crosses the 
Tendons of the Extensor IMmi Internodii. Extensor Serundi Inteniodii, and 
Extensor Ossis Metacarp; Pollicis (cf. I'tg. 92) and then runs upwards on the 
anterior surface of the limb. 

The Veins and Nerves are quite superficial, i. e they lie between the skin 
and the Tendons of the Extensors. The Posterior Annular ].tg.-unent (cf. figure) 
is formed by transverse and oblique fibres wliich strengthen the fasda of the 
forearm. This fascia becomes very thin in the dorsum of the hand (cf. Fig. 92. 
text). 



^ig- 94- Tendon Sheaths on the Dorsal Aspect of the Right Hand. 



Skin, Superficial Fascia, Vessels, except the Radial Artery, and Nerves have 
been removed. The Posterior Annular Ligament is intact, but supposed to be 

transparent. 

The tendon or synovial sheaths of the Extensor Tendons lie in special 
rompartments between the Perio&tium of the bones of the forearm and the wrists 
on one hand, and the Posterior Annular Ligament on the other hand; diey 
extend upwards as far as this ligament, i- e as far as transverse fibres are present ; 
below, they extend i — 1'|» inch beyond the ligament. 

The synovial sheaths may, however, extend higher ('/jths inch or more 
above the highest transverse fibres, vide infra). 

Starling at die outer (radial) side, and going inwards, we find 6 Com- 
partments and Sheaths for the 1'endons of the following muscles: 

1. Extensor Ossis Metacarpi Pollicis. and Extensor Primi Internodii; the 
sheuth for the latter muscle is about '/, inch longer than the sheath for the former. 

2. Extensor Carpi Radiahs Lotigior. and Extensor Carpi Radialis Brevior. 

3. Extensor Secundi Internodii. The iatter crosses the Radial Extensors 
at an acute angle, lying on them. i. c. posterior to them. These three sheaths 
usually communicate, and arc to be considered as forming practically one sheath. 

4. Extensor Communis Digitonim .\nd Extenwr Indicis. The two tendons 
for the index finger lie in one sheath which communicates with the common 
sheath for the .jrd, 4th and 5th fingers. The index sheatli is, however, shorter. 

j. Extensor Minimi Digiti. The sheath of this muscle, which sometimes 
has two tendons (cf. figure) Is usually longer than the otliers mentioned above. 

6. Extensor Carpi Ulnaris. this sheath is quite short, be<:ause the muscle 
ends at the base of the 5th Metacarpal Bone. 

The broad tendinous slips which connect the tendons to the 2nd, 3rd and 
.jth fingers are remarkable. Morphologically, they probably represent the form- 
ation of one broad aponeurosis, analogous to the one on the palmar aspect 
wliich is fully developed. 

Subcutaneous Bursae are shewn (cf. figure) on the 2nd and jrd fingers. 
Tliey are due to continuous pressure (professional bursae). 

The Tendon Sheatlis accompany tlie movements of their tendons. The 
distal ends of those sheatlis which belong to tendons inserted into the metacarpal 
bones, are easily determined. In order to find the distal ends of the others, the 
fingers should be completely flexed and hiirdcncd with injections of Formahn. 

The proximal ends were determined, from another specimen, in the dorsi- 
flexed position with extended fingers (cf. the black .ind red lines above the 
posterior annular ligitnient). 

The length of the Tendon Sheaths varies according to the size of the 
hand. Those of the Extensors of the Carpus are the shortest and of alxtut equal 
length (Vi6~Vi& "ithj. The sheath of the Extensor Communis Digitorum which 
often contains several compartments, varies most (^'/j — 3Vs inches). It is some- 
times longer in small hiinds than in large ones. The weakest tendons have the 
largest sheatlis. Extensor Secundi Internodii, Extensor Primi Internodii , and 
Extensor Minimi IMgiii; their respective lengths are: i'/r— 2'/r; s'/s^^^Vii 2V0 — iVs 
inches. 
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Fig. 94. Tdndon-Sbeatbs on Dorsal Aspect of Right Hand. 
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^^S- 95- Pal™ of Hand (Left); Superficial Layer. 



TJie Palmar S'ascia has been remoted almost completely, thr Angular Ligamettt 

partly, and alt tlie veins have been cut aunty. 

Arteries. At the wrist the Ulnar Artery lies between the Annular 
l.ij:amcnt and the Transverse Carpal IJgament : it may, at this point — in contigTiit)' 
witli the Piiiiform Bone — give off the brancli which joins the deep palmar arch, 
passinff to the dc(;iK;r layers in association with the tiecp liranch of the Uloar 
Nerve (Fig. yd). 

In the palm of the hand, covered only by the palmar fascia, lies the 
Superficial Palmar Arch. Ttiis arch is formed by tlie continuation of tlif trunk 
of the Ulnar Artery, and is often completed by an anastomosing branch from 
the Radial Artery. " (Cf. text. Hg. 92.) 

Nerves. In the lower part of the fore-arm the Median Merve lies on 
the outer aspect of the Palniaris Lonffus Muscle, or in tlie case of absence of 
tills muscle nn the outer side of the tlexor Sublimis Digitorum Muscle. In the 
palm of the hand the nerve is more superficial tlian the tendons. (Cf. Figs. 103, 104.) 
Tlie Median Xerve supplie.-; the palmar (flexor) a-spert of the three outer Hngers 
and the outer border of the fourth finger whereas the Ulnar Xerve supplies the 
palmar a»i)ect of the fifth finger and the inner border of the fourth finger. 

'ITie Median Nerve supplies 

a) all tlie short muscles of the thumb except tlie A<Iducior Transversus 
Muscle and the Adductor Obliquus Muscle; 

b) tlie two Outer Lumbricalls Miuscles. and a jwrt of llie third (which also 
derives a supply from the Ulnar Nerve — Bardkleben and Fkoiisk). 

The Ulnar Nerve supplies 

a) a p.irt nf the third Luinbricalis Muscle as well as the fourth; 

b)-all the muscles of the little finger; 

c) all the intP-rnsseoHs muscles; 

d) the Adductor Transversus Muscle uod the Adductor Obliquus Muscle 
of the 'lliumb. 

WHien the hand is slightly dorsiflexed (cf. text, Fig. 891 the Ulnar Artery 
and a pan of the Ulnar Nerve arc shewn above the Annular Ligament. The 
Tendons of the Mexor Sublimis Digitorum ^^uBcll? are arranged in two layers — 
ttiose to tlie ird and 4th fingers are situated more suix-rficial {d. l-'ig, <}\), those 
to the 2nd and 5th fingers at a deeper plane. The Median Nerve is oontlgiious 
to the tendon of the jrd finger. 

The sheath of the Flexor Caq)i Radialis Tendon is laid open at Its 

froxitnal end; the Extensor Os&is Metacarpi Pollicis sends a slip to the Abductor 
'nllicis Muscle. The Thenar Eminence is chiefly composed of mvisclcs whereas 
upon the Hypothenar Eminence is a thick layer of fat containing a cutaneous 
muscle — the Palmaris Rrevis Muscle. 

The Pidmar Fascia is of great practical importance, — it is verii' teiist* 
and strong, bridging over the space between the ITicnar and 1 lypnthcnar Kniinences ; 
its intimate connection witli the skin explains whv tlie latter canm»t be picked 
up and why cellulitis of the hand is dangerous. I'his dense fascia prevents the 
infective process from spreading towards the surface while the delicate tendon- 
sheaths and the loose tissue which surrounds them affords a favourable means of 
extension. Injur)' is well known to pnxluce very free haemorrhage due to the 
abundant anastomosis in this region. 

The ncr\'c supply is most ojniplete. numerous Pacinian Corpuscles are 
ol>served (cf. Fig. 93). 




^g' 9^' Palm of Hand (LeH); Deep Layer. 



In addition to those structures renttrvcd in h'ig. Q$, the distal portions of the 
Flexor Stiblimis Digitorum and the I'lexor Profundus Digitorum ^except in 
connection with the little finger) muscles, the PalmarLi Longus \ftiscie, the 
Superficial Palmar Arch and the deep fascia of the hand have been cut away. 
A piece of the Abductor PotUcis Muscle has been excised, and the Pronator 

Quodratus Muscle e-xposed. 

The Deep Palmar Arch formed by the junction of the deep branch of 
the Ulnar Arlery with the deep division of the Radial Artery lies at a deeper 
plane than the flexor tendons and the deep fascia, practically, in the middle 
betvi'een the superficial arch and \hv. distal border of the carpal bones, on the 
bases of tlie metacarpal bones nearer the dorsal than the pabnar aspect of the 
hand (cf. I'igs. 97 — 104). 

The deep division of the Ulnar Nerve accompanies the deep arch as far 
as the Adductor Transversus Pollicis Muscle and tlie ist Dorsal Inter-osseous 
Muscle. [Kissing on to supply all the Intenjsseuus muscles, having given off, in 
its course, the fibres to the Hypothenar Group of Muscles Jind the two inner 
Lumbricalis muscles. 

The tendons and their sheaths run in an Ossco - Aponeurotic Canal 
(cf. Figs. q8 — 101). Most important is the relation which the flexor tendons bear 
to the phalanges. When these tendons are divided near the base of the terminal 
phalanx no suture is required, as it is quite sufficient to fix the finger in the 
position of flexion; but if the division sliould occur at the intermediate [ilialanx, 
suture of the cut ends of the tendon is necesisary. 

The Hexor I'rofundus perforates the Flexor Sublimis tendon at the first 
inierphalangeal articulation; accordingly at this point there are three tendinous 
strands. At the hfls<^ of tlic first i*lialanx (jiroximal phalanx) there are only two 
tendons to be sewn together. The flexor tendons are enclosed within a fascial 
canal and often retract considerably towards the muscular portion when divided. 
The distal end retracts to a marked extent when the injury occurs in extreme 
flexion (e. g. when a bottle breaks in the hand). 

Under such conditions it may be necessary to open up the tendon-sliealh 
which is relativcl\' lliin at tlie joints (where it is reinforced by a few delicate 
transverse and oblique fibrt-s) but dense opposite the shaft of tlie first and second 
ph;Uanges. 

In addition to the senson,' communication shown in l'"ig. 95 as a loop 
around tJie Ulnar Arter)' and the motor communication in the 3rd I,umbri(.:al 
Muscle, others occur. One inconstant communication occurs between the dorsal 
branch of the Ulnar Nerve and the branch to the inner aspect of tlie little finger. 
Another of greater constancy passes through the Adductor Transversus Pollicis 
Muscle where becoming more superficrial it winds round the Flexor I.ongus 
r*olIicis Muscle and joins the Muscular branch of the Median Xerve. 



^^S- 97* Palm of Hand (Right); Tendon-sheaths and large 

Arteries. 



This diagram iUusirates the FUxor Tendon-sheaths, the targe Palmar arteries, 

the more definite fur r own of the skin of the palm, in addition to the outlines 

of the Inmes of the hand, as shewn in a skiugram. 

The more definite furrows of the Palm of the hand present the appearance 
ot M OT W according to whether they are viewed from the inner or outer aspect 
cif the limb. 

The initial upstroke of the M curves around the halls of the jrd, 4th and 
5th fin^'ers; the second ujistroke {or iliird line) runs ahiiost transversely across 
from the ulnar to the radial side of tlie hand. 

The second line, or initiiU downstroke joins the two upstrokes (ist and 
jrd lines) of the M, and is variable in its continuity. The last stroke of the M 
skirts the Thenar Eminence. 

The third line is tlie most important guide for the superficial Palmar arch, 
whereas the first and third lines combined approximately mark the proximal 
limitation of the tendon-sheaths of the ind, 3rd and 4th fingers. 

A further description of these tendon-sheaths is found in the text 
(Figs. 98-101). 

The Tendon-Khcaths become of great importance in inflammatory conditions. 
A whitlow originating at the proximal phalanx may invadr the tcnilon-slicath at 
the base of this phalanx and extend to the palm, thus cndangwing the whole Iiiind. 

At the Ossco-aponciirotic canal completed by tlic anterior Annular Ligament 
there is formed a constriction of the tendon -sheaths so that in such pathological 
conditions as Tuberculosis of the Tendon-sheath and Tenosynovitis the sweUing 
presents a constriction at the Annular Ligament wth an enlargement both above 
and beUiw this structure. 

Ilie fold t)etween the hand and tlic forearm correspcHids roughly to the 
wrist-Joint which extuids higher into the forearm with its convexity upwards. 

The groove between the first (proximal) and second (intermediate) i>halanges 
corresponds to the joint. Imt the joint between second and third (distal) phalanges 
is situated Hvo to V« inch distal to the groove. 
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Figs. 98 xoi. Palm of Hand (Left); Tendon-sheaths. 
After JOESSEL and VOK Rostjiorn. 

(Cf. Fig. 9?-) 



The tendon-sliaiths of the l-lexor Muscles (Flexor Sublimis Digitnrum and 
I'Vxor l-*rof II lidws Digitorum; Flexor l.ongus Pollicis) extend froni a distance o( 
a little less than an inch above the Aiiriiilar ligament far into the palm of the hand. 
There are generally two tendon-sheaths — one for the Hexor Sublimis 
and Flexor Prohimlus Digitonim Muscles, another f(jr ihc Flexor l^mgus Pollicis 
Muscle — which are frequently in communication. 

The sheath of the I*'Iexor Carpi Radialis Muscle extending from the 
trapezium to flic 2nd Metacarpal bone is of but little practical importance. The 
large flexor tendon-aheatli shews after inflation a bulging above the constriction 
caused by the annular ligament On the inner side of the hand the sliejith extends 
lower down, and invariably communicates with the sheath for the tendons of the 
little finger. 

In a similar manner the Sheath of the Flexor Longus Pollicis extends as 
far as the Distal phalanx. 

This ift a very important point of practical application because sup|>iirat{on 
of the sheath of the thumb or of the little finger always extends into the m^n 
sheaths; this does not occur in the case of the and, 3rd or 4tli digits. 

Moreover, we have herein an explanati<jri of the extension of Suppuration 
from the thumb to the little finger and vice versa — the inflammatorv process 
passing from the thumb to the main flexor sheath and into the sheath of the 
little finger owing to llic free communication. 

The Median Ner\'e is situated between the main Sheaths and the Annular 

Ligament whereiis the Ulnar Nerve lies superficial to the ligament so that it only 

comes in dase relation with the miiin sheaths above and below this structure. 

The Ulnar Artery, not shewn in the figure, lies nearer die Shcatlis tlian 

the Ulnar Nerve. 

'ITie Tendons of the Flexor Sublimis and Flexor Profundus muscles lie 
in common sheaths as tliey extend dov,ix upon the fingers from the mctacarpo- 
phalangeai joints as far as the bases of the terminal phalanges, i. e. the iosertion 
of the i*rofundus tendons, 

Injury, t}ierefore. to the terminal phabnges distal to these points would 
not involve the sheaths. 

Figs. 99 and 100 depict variations which are described by some authors 
as normal — a third sheath being inserted as a wedge, between the two main 
sheaths at their proximal end — . When this third sheath becomes markedly 
developed (Fig. lool the tendon of the Flexor Prohmdiis jiassing to the Index 
finger is triinsmitted through it. 

The somewhat complicated arrangement of the tendons of the long flexor 
muscles is schematically rei>rescnted in Fig. 101. 

The "Mesotendina" analogous to the Mesenteric folds, are shewn In th? 
croBs-sectioD. 
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Pig. 99. 



Pif. 101. 



Fig. 98 101. Palm of Hand tLefli; Tendon-Sheaths. 

Vig. m uitl tOl V, N«L Sim, Fig. W ood lUO V. Nat. ttim. 
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Fig. loa. Horizontal Section through the Dorsum of the Right 

Hand; Articulations. 



A horizontal section has exposed to view from the dorsal aspect all the arti- 
culations which lie between the forearm above and the Metacarpal bones below, 
but those joints which do not lie in the plane of the section have been opened 
independently ^ viz: a) Cuneiform — Pisiform, b) Trapezium — 1st Metacarpal. 

The following Joint Cavities or combination of Joint Cavities are found 
in the hand: — 

i) Joint between Radius, Scaphoid & Semilunar extending almost to the 
Cuneiform but separated from the following joint by the Triangular 
Articular Kibro-Cartilage, "the Radio-Carpal Articulation", the Wrist 
Joint Proper. 

2) Joint between Head of Ulna, Radius and Inter-articular Fibro-Cartilage, 
"the Inferior Radio-Ulnar Articulation". 

3) Joint between the Cuneiform and Pisiform Bones. 

^) Joint between the Trapezium and the ist Metacarpal Bone. 

5) Joint between tlie Unciform Bone and the bases of the 4th and 5th 

Metacarpal Bones; this may communicate with the following (6). 
fi) C'umbination of the joint cavities between the distill surfaces of tlie 
Scaphoid, Semilunar and Cuneiform Bones, tlie proximal surface of the 
Unciform Bone, ait the articular surfaces of the Os Magnum and the 
Trapezoid, the inner surface of the Trapezium and the bases of the 
2nd and 3rd Metacarpal Bones. "Intercarpal and Carpo-Metacariial 
Articulation". 
The wide extensi()n of No. 6 forms an imjxjrtant [xjint in the spreading 
of pathological processes. 

The Dorsal and Palmar ligaments of the Carpal Joints are very strong 
so that extreme Dorsiflexiou (e. g. ;is in a fall on the handi is more likely to 
result in a fracture of the lower end of the radius than in a rupture of these 
ligaments. (T,K(j( i.MTK ; cf. the behaviour of the malleoli, in particular the external 
or fibular.) 



Pig. 103. Transverse Section through Carpus. 

Frozen section viewed frmn the Fingers. The second row of Carpal Bones and 
the Styloid Process of the jrd Metacarpal Bone have been sawn through. 

On the buck of the hand the Extensor Tendons, on the outer side the 
i'"xtrii,sc)r Ossis M(^ta(:iirpi and the Extensor Primi Internodii PolHcis, in the palm 
<»f tht> liand the l-'Iexor Tendons are shewn in their relations to each other and 
to the Ii<jnes of the Hand, 

The Concavity of the Carpus with the tunnel completed by the Anterior 
Annular l-i(fament are well shewn. 

Ni>to: Radial Artery; Uhiar Artery, and Nerve. The Median Nerve 
becoming more superficial at tlic wrist, lies in close approximation to the Flexor 
Sheath, and directly under the Palmar I'^ascia. 

(Vide ['"ifTs. 98 and 101,) 



Pig. 104. Transverse Section through Palm of Hand. 

Frozen Settiait. Ltfi Hnmif seen from the fingers. 

The I-'lexor and Extensor Tendons have diverged towards either the 
inniT tulnar) or outer vradial* side. The median nerve has divided into many 
branchos. Tho flesliv muscles of the Thenar and liypothenar Eminences are 
ovidont. Tlu' Radial and I'hiar Arteries have divided so that the smaller 
branches of iho Radial, with iho exception of the Princeps Pollicis artery, are 
scarcely visible: the branches of the t'lnar Artery are readily found accompanying 
(ho nerves on the Palmar asinvt near (lie 4th Metacarjwl IVme. 

The Palmar I'ascia which bridges o\'er the space between the Thenar 
and UyiKithenar Eminences is of qreat practical importance, because the skin is 
l*ound firmlv to it s<» thai sui^piiration deep m the fasi-ia, i. e. around the Tendons 
or ihoir sheath, btn-onies pent iip. and dix-p incisions l>ecome necessary for the 
evacuation of tho pus. 

The concavitv of the hand is well sliewn. \t.f. l-VxM.i 
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Fig. 103. Transverse Section through Carpas (Left): Distal Aspect 



NwL iNU). 



CilMUH Indict UbkIi 



De«^ I'MlBkMI \tch 



t}n|> tHiMuB dI Ulnu Unva 



Final IxiDRun IVillid* UmcIv 
IK Donol iKWtiBHuui Mud* 



Adductor TixiHvcnnk Putliii* 

KurtiMir Swuiuli Intmndll 
I'Dllidl MuHlr 

KilniMi Prini tnlnfiiKlii 
Pullkk MukI* 



Kitcnm Tewbn W jril Fiitcn 



la Metuafp*) &<nr 

Siipnflnal Dianrh of 
Kwlul Knio 

l*ri»crpB I'olJicii Anny 
Oppoixn* IMIliii liliaki* 

Flout Bnvii I'allk« MukI* 

Abdunor J-atli(.-l> UokIc 




M UwMol UmcI* 



finwb« 



n^tt FasU 



il« 
^ uJ 41I1 LunLriul Uioch* 

I>cc|> Pklmu Vmti* 

KilFwor Mlaiwi Difiti MsRlt 
ITIiul AilHjr 

Plant PmdUHlDi Tn4na 
Ur LiMlc tiacn 

On«a*«M Minimi D<(ili 
Ahdottot Mtaimi U^iu 
FImw UnlHi (MpU 
D<<iul BmbOm al UkM- 
ratMMia Bmk Itwda 



Fig. 104. Transverse Section throngh Palm of Hand (Left): Distal Aspect 
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Pig. 105 and 106. Areae of distribution of Cutaneous Nerves 
of Upper Extremity, (right). 



Outlines of Figs, after FAffs Atlas. Colours correspond to those employed for 
the spinal segments in the siibsetfuetit figures. 

Unfortunately ihe areac of distribution of the nerves of the limb and 
their variations have not been completely worked out, as in the case of the Head 
and the Trunk by Fkohse and Zandf.u. For practical purposes tlie diagrams 
will probably suffice. 

The upper part of the shoulder (green) is supplied from the Cervical 
Xerves. The front of the chest is supplied by the Anterior Branches of the 
Intercpstal Nerves (yellow}, the back by tJie Posterior Branches. The Lateral 
Brandies supply the Axilla and even the upper part of tiie inner aspect of the arm. 

When the ann is supinated the anterior boundary between adjacent areac 
of distribution extends down the middle of the anterior aspect of the arm to the 
tip of the 4th finger. But the posterior boundary line runs down the middle of 
the ami to the 3rd finger. 

The following points should be observed: — 

llic upper part of the shoulder is supplied by the Supra -Clavicular 
and Supra-Acromial Branches of the Cervical Plexus. 

The lower part of the shoulder by the Circumflex. 

Below this level the Musculo-Spiral supplies tlie skin on the outer aspect 
of the arm corresponding to the area supplied by the Internal Cutaneous (red) 
and r..esser Internal Cutaneous Nerves on the inner aspect (A ftirther internal 
branch from the Musculo-Spiral Nerve — Gegenbaur — may assist in irom- 
pleting the supply of this region.) 

On the inner part of the anterior (flexor) surface of the forearm is to 
be found the Internal Cuuneous Nerve, the dorsal branch of which supplies the 
inner aspect of the posterior textens^K*) surface: on the outer aspect of the back 
of the forearm the chief nerve is the Radial, only n very small area being 
supplied by the Musculo-cutancous Nerve. 

In the palm of the Imnd the cutaneous distribution of the Median (violet) 
and Ulnar (brown) is divided by a line which runs along the axis of the 4lh 
finger. Special branches from tlie Median and Ulnar Nerves supply small areae 
in the upper part of the I'alm. On the outer side a small area of the Thenar 
eminence is supplied by the Radial Xer\'c 

The Dorsum of tlie hand is supplied equally by Radial and Ulnar Nerves, 
but where these become wanting in the case uf the ind. ^rd and 4th fingers, 
their deficiency is made up by the Median Nerve. (Cf. Fig. lo&J 



k. 



Pigs. Z07 and X08. Cutaneous Nerves, according to their Segmental 

(Spinal) Origin. 



The nerves distributed to the ii])pcr extremity are derived from the 
segments --■ 4th Cervical and 2nd Dorsal inclusive. The distribution is such that 
the upper segments pass to the outer side and the lower the origin of the nerves, 
the more internal is their distribution. The thick black lines situated on the 
Anterior and Posterior aspects of the arm indicate the boundary between the 
rostral and caudal parts of the limb, the correct continuation of this line on to 
the forearm and hand is not yet defined. 

WiCHMAXN' is of Opinion that it should continue between the dark-blue 
and violet areae to the distal end of the 1st Metacarpal bone on both the anterior 
and posterior aspects. 

The segmentary distribution over the attachment of the limb to the trunk 
differs in front and behind. The jiosterinr divisions of the Cervical Nerves ramify 
over the posterior aspect: VIII. C and 1. D have, as a rule, no posterior division, 
so that 2. D follows VII. ('; again, 1. D has not usually even an anterior division, 
so that the 2nd intercostal nerve follows directly upon the Supraclavicular branches 
distributed to the chest. 

Tlie boundaries between the intercostal nerves are diagrammatic in the 
figure inasmuch as only the middle 'A of a colour accurately represents the 
nerve indicated, the upper and lower thirds being the upper and lower association 
areae of the nerves. 

In the limb the limitations are much less definite than indicated; moreover 
there are many variations particularly on the inner side where the red area may 
be far more extensive and with the brown may pass even as far as the 4th finger. 

The following segments correspond to the different nerves. 

IV. C:-- the supra-clavicular nerves. 

V. C (VI. ("): — the cutaneous branches of the circumflex. 

(V. C) VI. C, VII, C (VIII. C) : the cutaneous branches of the Musculo-Spiral. 

VI. C: — the cutaneous branches of the Musculo-Cutaneous, 

On the inner aspect of the limb the Dorsal Nerves enter at the upper 
part, the Cervical Nerve.s at the lower. The Intercosto-humeral belongs to the 
Cervical Plexus if one takes the 2nd Dors.'il segment as belonging to this Plexus. 

The Interna] cutaneous is chiefl\- derived from 1. D and VIII. C. The 
violet band (VII. C) gives the boundary between VI. C and VIII. C as these 
nerves ramify over this area. 

The area of the Median and Ulnar Nerves in the hand are not accurately 
defined. The dorsal branch of the Ulnar Nerve chiefly contains VII. C , the 
palmar branch VII. C (only represented in the figure) and i. D. 

'ITie Palmar branches of the Median Nerve correspond to VI. C and 
VII. C, the digital branches to VI. C, VII. C. VITI. C (the nearer to the inner 
side, the lower is the origm of the fibres in the cord). The outer ade of the 4th 
finger may even be partially supplied by i. D, 




fig. 107 and 108. CatAoeoiu NerT&>Supply of the Upper Eztmuity, ucordiof: to the 
Spinal Segments from which the Nerves are derived. 

ficbaui liullcd, LotMlok. 




Pig«. X09 and no. Nerve-Supply ol the Muscles of the Upper Extrfir 
mity, according to their Segmental (Spinal) Origin. 



Tie xgmmts art given parity acccrdiag to WTCUMAS'X and BOLK, partly afitr ZlElUiN. 

In the text, Aratie figui^ represent the Ctn-ieal S*gments, tht fint D^nal it indieattJ *(■ a 

Roman I. Coioun as in i'tff. lo-j onJ toS. 

The ventral mu-scles ol Uit superfi(!ial layer of the shoulder-girdle are the Stemo- 
Ma&loid and PcctoralU Major; those of the deep laj'cr the Subdavius and Pcctnialis Minor. 

That poiiion of the Spinal Accessory Nerve which iiupplies the Stemo-Masloid 
Muscle contains i. C. and 3. C. The Antcnot Tlioiacic Ncr%«« divide into several braochea; 
the upper segments arc for the Pcctoralia Major 5, C, 0- C, 7. C. {Clavicular portion 5. C), 
the lower segmcnu are for the Pectoralis Minor 7. C-, 8. C. ; 8. C- in some cases aiso supplies 
tlie lowest fibies of the PecturaUa Major. 

The Nerve to the SubcLivnis Muscle i« composed «if fibres derived from 5, C and f>. C. 

The superficial lavcr of ihe Kxteruor Miudea of l)ie Shoulder-Girdle is cumpo»cd 
of the Trapezius and Litissimus Doi:&i; in the majority of cases the S]>inal Acvroaor)' 
Nerve to the Trapezius Mwicle contains 2., 3. and 4. C, the Ion;; Subscapular Nerve 10 
the I^tis&iiuus Dom Muscle 6., 7. and 8. C. The other Subscapular Nerves to the Teres 
Major Muscle 5., 6. (aiid 7.) ^. ; to the Subscapulaiis Muscle g. aiiU 0. C, the Su|wa- 
scapular Nerve to the Supraspinatus Muscle 5. C, to the Infraspinatus Muscle 5. and 6. C- 

The deep. layer is composed of the Serraios Magnus with Bell's Nerve 5., 6. 
and 7. C; Levator Scapulae (3.) 4. and 5. C. and the Rhnmboid Muscles 5. C, possibly 
further fibres from 4. C. to the Rhomboideus Minor Mosclc. 

Of ilic mixed nerves, the Median contains fibres derived from each s^;mcDt, 3., 6^, 
7., 8. C. and I. D. — (thou^ 5, C probably contains Sensory fibres only). — The motor 
part of the Muscuto-Cutancuua Nerve contains fibres from $., t>. and 7. C; the Ulnar 
Nerve usually 7. and h. C. and I. D. or 8. C. and I. D only. The luulor part of the 
Circumflex 5. and 6. C. The motor part of the Musculo-Spiral (5. C.) 6., 7. and 8. C. 

MuscuLo>Cutancous Nerve: Curaco-Bracbialis Musde 6. and 7. C; Bic^m 
Muscle 5. and 6. C; Brachialis Aoticus Mustlc J. and 0. C. Thi* Ust named musde 
has a double Nerve*»upply as it also receives fibres from Ihe Musculo-Spiral Nerve 
(derived Irom the same segments). 

Median Nerves Pronator Radii Teres Mttscle 6. and 7. C; Flexor Carpi 
Radialia 6. and 7. (and 8.) C; PaJmaris Li^ngvA 7. and 8. C. and L D.; Flexor Sublimit 
Digitoruin 7. and 8. C. and I. D.;, Flexor Longtis Pollicis 6.. 7. (ami 8.) C; Pronator 
QuadraiuB (6.) 7. and 8. C. and I. D, ; Musdes of the Thenar Eminence 6, and 7. C. 
The two outer Lumbrical Muscles arc uuially considered to be supplied from 6. C. and 
I. D. segments. 

Ulnar Nerve: Flexor Carpi Uloaria Muscle (7.) 8. C. and I. D.; the outer 
(ndial) portion may alsu be supplied by tlie Median Xert'e (Frohse) thus faavit^ a 
double Nerve-supply, like tlic following muscle; Flexor Profundus Digitorom (Ulnar and 
Median) 7., 8. C. and I. D. The deep pordun of the Ulnar contains 8. C. and t. D., 
bui chiefly 8. C; at the Hypothenar Eminence even the 7. C- may take i>aTi (Bolk). 

For the Motor Anastomosis between (he Ulnar and Median Nerves cf. Figs. K4 and 96. 

The Circumflex Nerve oontairu fibres frv>m the 5th and 6ih Cervical Segments. The 
small area uf Deltoid Miiade coloiurcd grocn denotes the probability, as evidenced by 
dinical observations, tliat fibres from 4. C. supply this portion (/ieukn). The Anterior 
part of the Deltoid may be supplied by tlic Anterior Tliuradc Nerves (Anastotuocis witli the 
Circtimflex, Trohsb). The nerve to the Teres Minor Musde usually only contains j. C~ 

for Long Head ol Triceps 6., 7, and 8, C. 
for Outer Head of Triceps 6, 7. (and 8.) C 
for Inner Head of Triceps (6,), 7. and 8- C- 
for .Anconeus 7. and 8. C. 

Bracbio-Radialis (Supinator Longus) 5. and 6, C. Exteusor Carpi Radtalis Lungior 
and fircvior (y) 6. and 7. C. Supinator Brevis 5., 6. (and 7.) C. Exieiuor Commtuiis 
Digitorum and Extensor Minimi Digiti 6.. and 7. and 8. C. 

Extensor Primi Intcmodii Pollids 6., 7. (and 8.) C ExteuftH Indkis 6l, 7. awl 
8. C Extensor Secundi Intemodii PoUiris 6., 7. (and 8.) C. (in Bolk's case 7. C. ooly) 



Musculo-Spiral Nerve: 



Fig. zzx. Thorax and Abdomen. 



The Trunk is divided into two chief divisions ; the upper is the Thorax 
(Chest) and the lower is the Abdomen (Belly). 

The superficial line of separation between these two regions follows the 
lower margin of the bones and cartilages which comprise the thoracic cage, but 
this surface marking by no means indicates the relative size of these cavities. 

This curved line only shews the attachment of the base of the diaphragm 
which is in constant movement so that the capacity of these cavities is ever 
varying and the position of the more movable viscera alter accordingly. 

Certain points and connecting lines are employed in order to subdivide 
these regions and thereby endeavours are made to traverse or map out certain 
important viscera or visceral domains. 

The most important lines and regions are marked in the figure: to the 
black lines have been added red lines in order that the most important Con- 
tinental and English guides may be pictured. 

The reader is however strongly recommended to appreciate the multi- 
plicity of visceral siu^ace markings by reference to the following authorities: 

Atlas of Human Anatomy, Toldt. 

Textbook of Anatomy, CUNNINGHAM. 

QuAIN's Anatomy. 

Surgical Anatomy, Deaver, 




Diiuilriilin 



Tig. 112. Frontal Section fhrongrh tlie Trunk. 

V, Nat. Biw. 



Kflniiiiii Ijimiicf), Ijiudoii. 



R«binmi Ouupany, Nfw York. 



Pig. xxa. Frontal Section through the Trunk. 



Frozen Section, The anterior surface of the second section of a series of Ver- 
ticai Frontal Sections seen from in front. T/te Thoracic and Abdominal 
Viscera are in their position at extreme expiration which is never reached 
during life. Atmospheric pressure has driven the intercostal spaces inwards so 
that the outlines of Pleura and Lung are undulating. 

A frontal section !;hew.s much better than a transversa section the different 
cavities derived from the general (Coelomic) Cavity of the Embryo. 

The formation of the Diaphragm results in a division into ITioracic and 
Abdominal Cavities. There is really nn Thoracic Cavity but a Thoracic Bony 
Cage. As the pericardium is pushed downwards from the neck into the Coelom, 
3 completely independent cavities are established: 

i) Pericardial Cavity, containing the Heart and a part of the Iar;gc vessels. 

z) Left Pleural Cavity with the Lung. 

3) Right Pleural Cavity with the Lung*. 

It is the practice of many anatomists to call the space between the Left 
and Right Pleural Cavities the Medi;istinum, — according to this the Heart would 
be in the Mediastinum (Middle). But if three independent cavities are recognized 
there remain two spaces communicating above, one iit front of and one behind 
the heart — the Anterior Mediastinum and the Posterior Mediastinum — . 

The Anterior Mediastinum is further divided by the overlapping right and 
left pleurae (of. Fig. 116) between the jod and 4th ribs into an upper and lower 
ciMnpartmenl with free communication. Above the Afediaslina communicate freely 
with the spaces l>etween the stnictures of the neck. 

The complementary spaces shewn in the figure betw*(en the Thoracic 
Wall and the Diaphragm are only occupied by the T.ung during inspiration. 

The Pericardium is a closed sac consisting of a visceral layer closely 
enveloping the heart and the roots of the large vessels and a parietal layer 
directly continuou.s with the former but blending with the Mediastinal Pleura, the 
Diaphragm and the Anterior Thoracic Wall. 

The Pleural Sacs are two closed cavities, coniosting of a visceral layer 
which at the root of the lung blends with the parietal layer. TTiis parietal layer 
lines the thoracic wall — (Costal pleura) — the pericardium — (Pericardial pleura) 
— the diaphragm -- fDiaphragmatic pleura) — and the mediastinum — (Media- 
stinal pleura) — . 

The uppermost part of the pleura which reaches from Vi to 4/5ths inch 
above the first rib is the Apical Pleura (this is not shewn in the figure because 
it lies behind the plane of section). (Vide Figs. 70^ 121, lit.) 



Fig. 113. Upper Aperture of Thorax. 



The upper part of the Sternum, the lat and 2nd Costal Cartilages and ihe muscles 
attached to these have been removed. The Clavicles and Ribs have been pushed 
down to their fait extent. The Pericardium is exposed. The Thymus and 
Thyreoid Glands have been cut away, together with the Bronchial Lymphatic 
Glands. The Inferior Thyreoid Vessels are diinded and the cervical fascia 

dissected away. 

TiiG following structures pass upwards or downwards through the superior 
aperture of the Thorax, 

Vessels. Ihe right Common Carotid Artery rising from the Innominate 
Artcrj'. 'ITie Left Common Carotid a direct branch of the Arch of the Aorta. 

'I'he Subclavian Arteries at first pass upwards into the reck and then to 
the Axilla. 

To the right of tlie Arch of the Aorta lies the Superior Vena Cava formed 
by the junction of the Rig^t and Left Innominate Veins, which pass behind the 
Stemo-Clavicular Articulation and the Manubrium Stemi. The Innominate Veins 
are formed by the junction of the Internal juguUu" and Subclavian Veins. The 
large veins are situated to tlic outer side and in front of the main arteries. 

The Lymphatic Duct (the chief UTnphatic channe!) after passing upwards 
in the posterior mediastinum where it is situated between the Aorta, Large Azygos 
Vein and Oesophagus directs its course away from the Vertebral Column obliquely 
upwards and to the left side of the neck; here, under cover of the deep cervical 
fescia it forms an arrh ami finally opens into the Left Subclavian Vein (cf. Fig. 67). 

Nerves. The Phrenic Nerve derived from the 3rd. 4th and 5th Cer\'ical 
Nerves (chiefly the 4th) nins obliquely across the Scalenus Antinu.s Muscle to the 
outer side of the Internal Jugular Vein, then behind this vessel between the Sub- 
clavian Vein and Artery (Figs, fi-j and 70). 

The Right Phrenic Nerve runs to the outer and anterior ^ispect of the 
Vena Cava Superior, between the l^ericiuxlium and Mediastinal flcura, along the 
right border of tlic Pericardium to the Diaphragm. (Coronary Ligament of Liver, 
Liver and Abdominal Wall.) 

The I^ft Plirenic Nerve takes a greater curve in its jKtssage from the 
Neck into the Thorax owing to the as\'mmetr>' of the largo vessels and is situated 
on a deeper plane than the right, owfng to the rotation of the heart to the left, 
in its course between the Pericardium and Pleura to the Diaphragm (cf. course 
of Phrenics in Fig. 122). 

'I'he \^1g^ls or Tenth Cranial Nerve nmning between the Carotid Artery' 
and Internal Jugular Vein at first passes downwards and .slightly backwartls but 
soon inclines forwards lo the right and in front of the Riglit Subclavian Artery, 
on the left side in front of the Subclavian Arter>- and Aortic Arch. 

Both Vagi accompany the Oesophagus in its lower part and tihrough the 
Ocsopliageal Opening into the Abdomen on to tlie walls of the Stomach. The 
left Vagus merges gradually to the Anterior Aspect whereas the right Vagus 
becomes directed to the Posterior Aspect of the Stomach; tliis results from the 
developmental rotation of the Viscus to the right. 

From each Vagus is given off a Recurrent J-arj-ngeal Nerve (Motor Nerve 
to Muscles of the Lar^'nx); the right recurrent nerve looping around the Sub- 
clavian Artery whereas the left recurrent nerve winds round the Ductus Arteriosus 
at its connection with the Arch of the Aorta; each nerve ascends upwards by 
the dde of the Trachea (cf. Fig. 6g). 

Viscera: The Trachea bifurcates opposite the 4th or 5th Dorsal Vertebra 
into Right and Left Bronchus under cover of the large vessels. The Oesophagus 
is shewn in the figure to the left of the Trachea. 
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StMOlli of Rec«» Abduniioit Moada 



Fig. 114. LyiQpliatic Qlaitds counected witli the Hamma iu ait Adult 

V, Kal- tyre. 



Betaum Comiuuiy, New Yatk. 




Fig. 114. Lymphatic Olands connected with the Mamma in an Adnlt. 



Tku //•"* « »W rfratwi yVoiM a iiufttw* hml is a diagram tomstnuttd from many wurm. (Etuijt 
by Froht* «t tfit AxiUory Lymfhatit Glandi.J — On lA* righl ii'l< thr tufrrfiiial loytr, en Ikt left 
sittt tJir dtrprr iayrr and ihr hrrati with its tloodvtjuis atid lymphafict art iluTsn. A targt part tf 
tht PKivralu Atajor Mmul* ««•/ tht C/ar'ir/e koft bren rtvtoveJ. — The inttrial tel ij gUtndt arr 
folourrd tittt, tilt txttmat not colimrtd, fAr inttroudiaU grten and tkt dttfi red. 



Il b absolutely Dccessar>' to «dopt » <leiinite ami universally applicable cl«Kiifiuilion 
ai the Axilliry Lympbaticii in otder to rejidUy coinp(eh«nd their distribution. The nurober 
of Glands varies enomiously (8 to 43) anil into itiese enter tbe afTcrent L>inphaiic VcsttelB from 
the Thorax and Ann. 

or the afferent lymphatics which come from the Thorax, thoite Irom the Mammary 
(iland have the greater practical imporlaiice. A superficial and a deep set, iieparated by the 
Intercosto-Humcral Nerve and the Exlernal Mammary Vessels can be made out. 

The first regional inland for the lymphatics of the Breaat lies, when the arm )■ al> 
dueled to a tight an^le, juat below ihe free border of the PectorBlis Major Mnncle at the level 
of the 3rd nb. An iitconiitanl deep gland is sometimes piesent; thin Pura mammary <fland n 
depicted in the figure at the outer border of tbe beast. By Lester enlargement of this (tisnd 
is considered characteri.Htic of Syphilis. 

Usually from the Breast the Lymph passes through I to 4 glands which tie under cover 
of the Prctoralis Minor Muscle, parallel to the inner side of the Axillary Vein. 

Thus it pasues through several smaller glands — Subpectoral and Subclavian Glands. 

In rare cases, which one should always bear in mind, lymphatic ves&clH pass between 
the two pectoral muscles and are associated with an Inlerpectoral Gland. But the more usual 
connection lies with the ncighbounn^ EKicmal Gland culled the Intci mediate. Fortunately 
there seldom exbts a direct communication with the deep glandK, the Subscapular Glands and 
thence alone the nerve to the Latiasimui) Dorsi Muscle. When this group becomes affected, 
the N euro- Vascular bundle cannot well be left untouched in the couise of a operation inasmudi 
as it IB very ft'equently surrounded by the lymphatics (v. Origin of Subscapulsr Artery). 

The lymph from the arm passes usually with the superficial vessels I« a gland which 
lies (cf. Fig.) on the Axillary Vein; thence under cover of the Pectotahs Minor Muscle along 
the outer side of tbe vein. 

A lymphatic channel may accompany the Cepbslic Vein and disspprar in the Infra- 
clavicular Fossa, bclwccD the Deltoid and Pedoralis Major Muscles, to enter a Dcltoidco- 
Pectoral (InfracUvicuIar) Gland. 

The Deep Lymphatics lie partly en the Subscapularis Muscle, partly along the outer 
Thoracic Wall — the Subscapular and Thoracic Glandx. 

Accordingly it becomes advisable to dsssify the glands of the Axilla in tbe follow- 
ing way : 

A. Superficial Glands. 

Pectoral, [ntcrmediate. Brachial, Infraclavicular 1 Delloideo- Pectoral). 

a Deep Glands. 
Subscapular. 

To these regional sets of glands the followfnf; Intemediate glands bave to be added : 
Subpectoral, Subclavian and Thoracic. 

An important vsrialion in the Pectoral Glands is the presence of an Interpectoral GIsnd. 

Apart from the usual l>-mphatic channels leading to the Axilla thcrr are ino (blue) 
other impurlanl lymphslic vessels which in obstruction or removal of the former carry lymph 
from the lower border of the breast to the Umbilicus, or to the Intcnul Mammary Artery. 

From the supero-jntemal part of the Elreast, l>-mpfaatics ran into the Superficial 
Internal Pectoral Gland whence tbe lymph may tra%'el into deeper regions. On the other 
h^nd, lymphatics may emerge towards the Murface and coimrci the Intemal Mammary Lym- 
phatic Glands with the Super6cial Glands of the Axilla. (Ci the transverse black line at the 
Off ef border of the Manruna.) 



Pig. ii6. Boundaries of the Longs and Pleurae aa.seen from In front. 
Area of Absolute Cardiac Dulness. 



The Parietal Pleura consists of the Costal Heura. the IMaphragmatic 
Pleura, the Mediastinal (including ihe Pericardial) Pleura and the Apical Pleura. 

The knowledge of the reflections of the Pleura, L e. the lines upon the 
Anterior Thoracic Wall at which the Costal Pleura becomes the Diaphragmatic 
and the Mediastinal Pleura — cf. dotted lines in the figure — is important 

rhe Anteriur (Median) Boundary of the right costal pleura extends from 
the upper margin of the tst costal cartilage at an angle of 43'' downwards and 
inwards to a ]X)'mt Vio^h to 1 incli to the left of the middle line at the angle 
of the Sternum (Junction of Manubrium and Body of Sternum). From this point 
it continues downwards in a vertical directiot), gradually approaching the middle 
line at the level of the 5th Coslo-Stemal Articulation; from this point its course 
is slightly downwards along the lower border of the bth costal cartilage in tlie 
6th intercostal space ;or along the upper border of the 7th costal cartilage, the 
lower border of which it reaches about Vt^ '^^ t^*" inch mesial to its oosto- 
diondral junction. 

The costal cartilage of the ;th rib, like the lower costal cartilages, is 
almost entirely devoid of Pleura. 'ITiis also applies to an increasng surface of the 
ribs themselves as we get lower in the series (z'/t inches). The limit of the Pleura 
crosses the right nipple line (cf. l-'ig. 111) at the lower margin of the Gth costal 
cartilage or slightly lower down, and the axillary line at the lower border of the 
gth Costal Cartilage. 

In the upper part, the left costal pleura takes a similar course; it crosses 
the Sternal Angle {LimwiG's Angle) a little further to the left; from this point 
it passes so as to often reach the middle line, becoming, to some degree, adherent 
to the ]>lcura of the opposite side; for the distance of 2 inches il extends ver- 
tically downwards until it reaches the level of the 4ih costal cartilage: at this 
level the marpo of the pleura extends obliquely downw.irds and outwards to the 
upper border of the jth Costochondral Articulation whence it curves with its 
concavity inwards to the upper border of the 7 th Costal CartiUge; from this point 
it again follows a similar course to the Right Heura downwards and outwards; 
though mesially it does not reach the 7th Costal Cartilage it may extend lower 
down externally, 'llie left pleura crosses the axilbir)- line at the loch rib or in 
the ytli interspace {cf. Fig. uO). The pink area indicates Absolute Cardiac thilness 
which under normal conditions is not encroiched upon by lung tissue and which 
area serves for the exposure of the Pericardium In Pericardiotomy. Cf. Figs. 70 
and 121 for a description of the Apical Pleurae. 

The boundaries between the di^erent lobes are shewn in the figure. 

Tbe Right Lung has three lobes — the superior and middle lobes are 
separated anteriurly by a fissure which extends to the levd of the 4th rib or 
Vf inch lower. I'he boundary between the middle and inferior lobes lies opposite 
tbe 6th intercostal space and extends behind the anterior extremity of the 7th 
rib obhqucly dou-owards to the lower border of the lung. 

The Left Lung consists of 2 lobes and the fissure which scpuiatcs them 
extends from the posterior end of the 4th iaterqtace Co the regioQ behind the 7 th 
costft] cvtiUgo, 




Fig. 117. Boundaries of LtmgB and Pleurae from behind. 

The Mediae Boundaries of the Pleurae posteriorly, i. e. the lines at which 
the Costal Pleurae become continuous with the Mediastinal Pleurae, run along the 
bodies of the Vertebrae. The lower limit, i. e. where the Costal Pleura becomes 
continuous with the Diaphragmatic Pleura, is very important. From the lower 
border of the 12th Dorsal Vertebra this line runs horizontally outwards so that 
not only the lower rib cartilages but also the bony ribs are free. The 12th rib, 
which varies much in length and may even be absent, is usually bisected bj' 
this line. 

The difference on the two sides in the Axillary Line has been mentioned 
in Fig. 116. 

The Apices of the Pleurae are not visible from behind, because they never 
pass up as high as the upper surface of the ist Dorsal Vertebra. 

The fissures between the Upper and I^wer Lobes are indicated by black 
lines, beginning behind in the 3rd intercostal space they run obliquely outwards 
and downwards. 

But on the right ^de a small fissure arises from the main fissure and 
divides the upper lobe into two — (the Superior and Middle Lobes). 



Fig. xz8. Anterior Thoracic Wall and Heart in the New-Bora. 



From thf fresh corpse of a normal Foetus the soft parts, of the Anterior Thoracic 
Wall oiTr the Sierutim aitd Costal Cartilages have lieen removed. The posilion 
of the heart and its important parts has been determined by LuscuA'a's method, 
(by the ititrodtutivn of 6 needles}. The heart and tlie great vessels are fuUy 
^tewn in the figure, tiic iionrx and niusrJrs being imagined as transparent. Tfte 
outline of the Pericardium and the area of Absolute Cardiac Dulness are yellow. 



The six points — indicated by Arabic figures — employed to determine 
tlie position nf the heart are: 

1. Internal angle of the first intercostal space <m the right aide close to 
the Sternum: Right Pleur;i. Ri^ht Phrenic Ner\'e. Reflection of Pericardium, 
Superior Vena Cava close to the ripht mfirffin of the Arch of Aorta (this last- 
named structure may be piertred by inserting the needle obliquely): in the adult 
the Internal Mammary vessels would be injured, but not so in the child. Cf. Figf. 1 19. 

2. Internal angle of Uic ^nd intertustid space un the right side duse lo 
the Sternum; Right Pleura. Superior Vena Cava, upper border of Right Auricle. 
Aperture of Pericardium. 

3. Internal angle of jnd intercu&ial space on tlie left ^de cluae to the 
Sternum; Region of Pulmonary and Aortic Valves {tlie pulmonary valves being 
anterior, abnvr and tn the left ; the Aortic posterior, bclnw and to the right) 
Cf. Fiff. I30. Ihc left pleura ts opened by the needle. 

.4. Middle line of Sternum at the level of the 4tb C'hondn>sternal articu- 
lations or al a slightly higher level in the new-b«ni : Border of Right Pleura, 
Boundary between right auricle and right ventricle; 'IricusjKd Valve, 

>. Middle line of Sternum at the junction of the Manubrium with the 
Xiphiit<Tnum: Lower border of right ventricle or of pericardium, and of the area 
of .\bsolute Cardiac Uulness. 

6. Lower border of ,sth rib on tlie left side at its eosto-chondral junction 
aljout ■■'/ith inch internal lo Uic manunary line; Afivx of Heart, or m<fre accurately 
the limit between the left (red* and the right d>lue) Ventricle. 'ITiw needle 
passed exactly through the Interventricular Septum without entering cither 
ctiamber of tlie Heart. 

The upper and lower parts of the Anterior Mediasdnum are continuous 
in the child; the Thymus which lies in front of the Pericardium reaches don-n- 
ward& between the Parietal pleurae as. far as the area of Abnolute Cardiac Dulness. 

The Anterior Mediastinum is filled up by Thymus, loose connective tissue, 
fat, lymphatics and smiUI vesselii. 



Fig. X19. Anterior Thoracic Wall and Heart in the Adult. 



/« addition to tite soft parts cm'ering the Thorax, the }rd, 4ih, ^th Costal 

Cartiiagcs and the junction of the lust mimed with the 6th Costal Carlitage 

together with the Intercostal muscles have heeti removed. 



Between the slips nf the Triangularis Stemi Muscle the parietel pleun 
(blue) is visible; its lines of reflection behind the Sternum are also delineated in blue. 

Between the 3rd and ^th Cnsvtal Cartilajjes {<rf. Fig'. 116) the right and 
left pleurae are in contact with each other, as in the adult the Thymus has con- 
tracted upwards. Tlie right pleura may extend considerably beyond tlie middle 
Unci often ;is far as the left border of the Sternum. 

ParaJie! with the borders of the Sternum, at a distance wliich varies with 
the widlli of ilie bone, tlic Internal Mammary Artery, a branch of tlie Subck%'ian, 
takes its course accompanied by 2 Venae ("omitcs except In the two upper inter- 
costal spaces where there is only one vein. Around the artery lie lymphatic 
glands. (Sternal and Anterior Mediastinal Glands) more numerous above than 
below. The Heart in tlie Adult is more deeply situated Uian in the Newborn 
and its apex is further tn the left. 

The distance from the Apex (Left Ventricle) to the nipple is iVnths to 
aVsthsinch in the vertical line, and V&tlis to i'':.th inch in the horizontal direction. 
(As the Figure is ^/^ths nat. size, actual measurements according to the Figure 
will require multiplication by five thirds.) 

An irregularity in the Cnst:il CartiI.T.g4> which may even involve the rib 
is shewn in tlie 4th Coslal Cartilage on the right side. 

The following data connected with the Iwny Thorax and in particular 
the costal cartilages have been made out by liAKDEl.KBEX. 

In about 10 "/o the Slh Costal Cartilage, on bodi sides, articulates with 
the Sternum. The 6th and 71I1 Costal Cartilages usually articulate with earh 
other; in 60 */o "" the left side and in 40 'Vo on the right side, articulations exist 
between the stli and 6th Costal Cartilages. The arrangement, logetlier with the 
close apposition of die cartilages, LOiivcrt tlie intercostal .spaces in front of die 
pericardium into narrow slits. 

'ITie position of the Apex of the Heart, the Pulmonar>' and Aortic Valves 
is not absolutely constant — quite ajjart from physiological variationa in form 
and position of the Meart. 

I'he Pulmonary Valves usually lie opposite the ^nd left interspace or 
behind the 3rd left costal au-tilagc. rarely in the 3rd interspace. 

For ojwrations upon the Pericardium the most suitable site is a small 
area where the perirardium is uncovered by pleura, Hie entrance may be made 
through the 4th or .^h intercostal space, close to the Sternum, without wounding 
the pleura; Che Internal Mammary Artery must always be borne in mind. 
Removal of a part of the 4lh and <ith Cc«>t.-il t^irtilages with a small portion of 
the left Sternum, allows a fair extent of the pericardium to be exposed. 
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Fig. 120. Heart of Adult — Ventricle& opened. 



SffcniB Cam|«w]r, New York. 



Pig. lao. Heart of Adult, Ventricles Opened. 



Xormai adult Iteait hardened in forntot; the ventricle is of?cned so as to shew 
the Aortic anil Pulmonary semilunar volves, the. heart is rotated so that the 

Left VtntricU is more to the front. 
The figure is semi-diagrammatic in order to demoustrutc more clearly all th 
valves of the heart and their relative positions. 

The figure shews the outer and anterior aspects of the Right Auricle, the 
Right Auricular appenday^e and the opening of the Superior Vena Cava. 

Ri^bt Ventricle: Papillary Muscles. Anterior. Posterior and Septal. Chordae 
Tendineac. 3 Cusps of the Tricuspid valve, one large Anterior, a large Pbsterior 
and a small Septal Cusp: between the two Veniricles the Inter- Ventricular Septum; 
on the Anterior aspect of tlie Heart the inter- ventricular groove, terminating in 
the Cardiac Notch, and the Descending Branch of the I-eft Coronary Artery. 

As the continuation of tlic RiRht Ventricle upwiirds (the Conus /Vrteriosus) 
has been widely opened and its left wall removed, the pulmonary semilunar valves 
appear to be completely disconnected from the Right Ventricle, but their relative 
positions arc well shewn, nnc antprior. ont- right and one left. 

Left Ventricle: Papillary Muscles, anterior or left and posterior or right 
with chordae tendineae attached to the two cusp* of the mitral valve (right or 
aortic cusfi and posterior or left cusp), the right one extending up into the Aorta 
and almost in continuity witli tlic semilunar valve. 

The A<irtic Valvp* ure three in numljer, like the pulmonary, one is posterior, 
two are anterior or right and left this is due to the comnwn developtnetiUl 
origin of the Aorta and Pulmonary Arter>'. 

The Aortic Vah-es Hp (t-f. Fig. 1 1 9) more to the right, at a lower level 
and posterior tn the Pulmonary Valves. 

Because the Aonic Valves are situated deeply and at a considerable 
distance from the Anterior Thoracic Wall, to obviate the obliterating effect of 
the Pulmonary Valves the Stethoscope is applied over the 2nd right Intercostal 
space close to the Sternum, i. e. the point where the Aorta lies close to the 
Anterior Thoracic Wall. 

The Mitred Valvular sound is listened for at the apex of tlie Heart. 




Fig. lai. Tranaverae Section through the Trunk, at the level of 
the ist and 2nd Dorsal Vertebra. 



FtPten Srrlion, TTw in-lian fxatn Ihreugft /*- ind Dortal Vrrl^brit and rte Disc betvten the nt anJ 

3i»d Darial V^rtfhrof. jiIio through Ihr lit and imt Riii. through the lever fart of the Troihea, 

Tkyrf«id Gland and Clavt'df; th< shovlder-jeinl on ri'ther iidr and StVfiuia se-i'M Ihrir miUfles hatrtmt 

mt ikrvngM. Ttu tkOKUert irrrr rather ttrvalai. 

The important details arc: — 

I) ApicM »< Pleurae as seen from below arc unoqual because the section b not 

absolutL-ly horiEontal (Di^crencc '/...th inch}. 'Hie Apices »\ the Ltinf^s separated by 

the seciii^ti h«v(- bi-cn rcmuved. The Siibclaviuii Attr-ry «n th« lefi suJe ar4.-liitig 

over the Apex of ilic Lung, and Els inlimtite relation to the Ist rib ami the Scnlme 

Muscles ti noiiced. 
31 Coune of the Trachea and OeKopha^uit; the {urmcr Je\*iate> a little to the right 

probably owing to the aHyninieity of the Tliyieoid Gland whereas The Oesophagus 

norroally deviates l<> the left. 
31 When the TliyreoJd Gland h much eidarecd {so- in the inhabiu-itilN nl ihe Saxony 

Mi>untaiii Districts) it riot unly Burrouiids the Trachoti, but also touihen the Oeso- 

pha^iu aijd exetln |>Tf.'isiire o» the Carotid Am^iy ami thin-walled Juf>ulaT Vein — 

both vessels being puiihed backwards and outwards. 
4] The Brachial Plexus, on eirhcr aide, ha& been cut iluouu;l>. 
5) The Vagus Nerve is situated between the Carotid and Jugular Vessels (c(. Figs. <f)y 

61, and 113). Recurrent Laryagcal Nerve between the Trachea and Oesophagus 

(cl Figs. (»f and 113*. 
The apace between tlic Vertebral Column and the front oi" the neclt in remarkably 
Kmall for the passage of the important Cervicat Slmciiires. 

Finally, the Tendon uf the Long Head of Die Biceps is seen in ita groove and the 
sulwcupular bursa between the Subscaptilari.-* Muscle and the HCapular orshoulder-jninl isshewii. 



Fig. 122. Transverse Section through the Thorax, at the level of 

9th Dorsal Vertebra. 



FrotfH SfttioTi. Th» irtli^n « rtuiJr Ihrmtgi Ikf ftJi Dorsnt I'r riehv, tht ilh te glh rtyti la fr«nt ikf 

Slrruum it dwiiM /utt below lAt artKutali'ou 0/ fAr J/A rib. As Ikt man hod dird from Pnttimonia Ihr 

himgl art fully ^vpandfJ and not in thf rtidirtvrtr *xfiral»ry fotilian. 

This figure sihewK clearly how the Thorax is occupied by the i, cavities 1 Pericardium con- 
taining the Heart, Plciirne containing the Lungs) and the spnces or Med iastina (cf I'ig. Mi. Text|. 

The Anterior Me<li:i&tinuru presetii* >i very sni;iLI Kpace occupied hy l<»isc cmneclive. 
tiesue, fat and lymphatic glands, iind shewn that the pericaidium is not completely covered 
by Pleura. 

In Ihe Poiitertor MediaAtiiiuui at sonic distance to the left of the Vertebral Column 
the descending Aorta is seen, on Ihe Titthi kide thr Oesriphagus with both Vagux Nerves, 
whereas between the Great and Small Ajygos Veins the Thonicic Duct is cut ncross, posteri- 
orly is the sympathetic cord, and behind the right Vagu.t nerve i% a Ntniill lymphatic gland. 

This tigurc instinctively shews the position of the Phrenic Nerve* between the Peri- 
cardium and Parietal Pleurae which is a point of considerable piaciical importnnce in Pleurisy. 

On either side ai th« 7th rib in the Axillary tine the Interlobar Palmonar}- fissure 
is sevii. 
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Fig:. 1!31. Tnusverse Section througli tlie Trunk at the level of the 1>( and 2°^ Dorsal Vertebra, 

8wn from Mow. — */» ?**•- S"**- 
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Fig. 122. Transverse Section through the Tliorai at the level of the 9*11 Dorsal Vertebra. 

Seea from bdo«> — */* ^'^ ^^ 




Wig. 124. Position of^KDoorninal Viscera, from in front. 



Cf. Fiff. Hi for Topography. 



In the right hypochondriiitn lies the Liver which even extends further 
(however, thf i2lh rib. casta] cartilages of gth. lolh. 1 1 th ribs should he excepted). 
The liver lies in contact wiUi the diaphragm, and indirectly with the 'llioradc 
wall, the lower border of the viscus varies with its size and sfiape -— lliis depends 
upon ihe sha]>e of the ITiorax — and with respiration. In the nipple line it may 
eorresjjond to the costal iirch or extend helow it ''iths to 1 '/^ths Inch). In the 
Axillary line it reaches to the lotli intercostal -space or extends *i.jih% to 1 '/jths inch 
lower down. The lower concave surface of tlje Viscus is in relation with the 
right kidney, right supra-renal body (cf. Renal Impression Fig. ii6j ai»d hepatic 
flexure of Colon. 

In the Icrft Hypochondriiim lie the Kidney. Suprarenal body, Stomach. 
Spleen, Splenic Flexure of Colon. Tail of the Pancreas and usually a part of the 
left lobe of the l.ivcr. This rcgif>ii is occupied by about ^/srda of the Stomach 
i. e. Cardia and Fundus. The Cardia lies behind the outer end of the 7tli Costal 
Ciuiilagc, the inner cimcave surface of the Spleen is in relation with the upper 
part of the left kidney, its outer convex surface witli the Dlaphrajiiii (Plirenico- 
bplenic ligament), cf. Figs. i2,v 126. ij6. As a rule tlie liver does not extend 
further to the left than the inner half of the 7th Costal Cartilage. The Splenic 
flexure is anchored by the Phrenico-colic fold to the loth and nth ribs. This 
fold also forms a platform upon which the spleen reposes, but this fold becomes 
stretched when the spleen is enlarged and an\ alteration occurs in the |x>sition 
of the Colon. 

The form and size of tine Epigastric regions vary with lite individual and 
the sex ; the subcost-J angle varies widely between 30° and 70". The shape of ijie 
Xiphoid Process offers many variations, it may be directed forwards, backwards 
ur lateralh'. presenting an opening, or bo bifurcated, curved or cnx'kcd. 

In tlie Epigastric region are found a part of tlie Liver, Gatl-Bladder. 
Stomach, Duodenum and Tr.insverse Colon. 

The lower border of the Liver extends at the 8th costal cartilage beyond 
the right cost-il arch and often reaches to a point midway between the Umbilicus 
and the top of the Xiphoid fVocesa At the lower border of the Ijver near the 
9th and loth costal cartilages is situated the gall-bladder (cf. Figs. 131 .tnd 132). 

iichind the l^ivcr arc situated: Lesser Cur\-ature of Stomach. Small 
C>mentuni. Omental Sac. Aorta. Cueliat Plexus of Sympathetic; a part of the Stomach, 
(Antrum l*>"lori) toucJies the Abdominal Wall. 

To the right of the Middle line, iiorinally. Transverse Colon as well as 
Duodenum lie in tliis region. The former is often curved and extends downwards 
into tlie Umbilical regii:in. In some cases it lies wholly outside the E]«gastrium. 

The Umbilical Region contains a great portion of small intestine [mostly 
Deum) which Is usually covered by the Great Omentum. The Iliac Region 
contains the ascending frightl .^^^l descending (left) Colon with Small Intestine. 

The Hy]}ogastric region lodges in its middle, small intestine, bladder (when 
distended) and uterus (when pregnant) — on the right the Appendix and on the 
left the Sigmoid Flexure. The greater part of tlie anterior wall of the Bladder 
is uncovered by Peritoneum (cf. F'ig. B): when the bladder is much di.stended 
this region conresponds to a f^ *lb^^ to 2 ins. high with a base corresponding to 
the interval between the 2 pubic spines (about iVsth inch)- Cf. Figs. 143. 144. 




Fig. 135. Position of Abdominal Viscera, from behind. 



Rebnun Limited, Lond«». 



£«lHaiui CvuipHJif, New Vmk. 




^S- 125. Position of Abdominal Viscera from behind. 



k 



Between the level of the glh and nth ribs on the left side is situated the 
Spleen which lie* in rdation with the Diai>hragm above, and the left kidney below 
(c(. Figs, iift and 136). 

'ITie Kidneys lie opposite the i^th Dorsal and the isi and ?nd Lumbar 
Vertebrae and in front of the uth rib. on the left wde also in front of the tith 
rib. The right kidney, due to the size of the liver, is mostly found al a lower 
level. Sometimes both Ictdneys are at the same level, but rarely is the right 
higher. Both Icidr^eys are occasionally »tuatcd at a considerably tower levd 
without any evidence of undue mobiiit>'. A horseshoe-sbapcd kidney, i. e. when 
the lower ends of the two viscera are joined in front of the Vertebral Column, 
is no (freat rarity. {Ct. Fig. 127.) 

The descending ct»lon lies to the outer side of the left Kidnej' whereas 
tlie asrending colon with its Mt-socolon ties in front of the right kidney witb the 
duodenum above (for further details, cf. f-ig. 1351. 

The Pancreas — in front of the ist Lumbar Vertebra — extends to the left 
as ^r as the Kidney and Spleen ; its upper part may touch the Suprarenal Gland. 
In the figure it is visible on either side of the Vertebral Column (yellow) tJic 
inlermediate part being indicated by dotted lines. Its head is almost completely 
encircled by the Duodenum; into the Vertical portion of the Duodenum which 
18 closely applied to the )x>sterinr abdominal wall, the Duct of the Pancreas (Duct 
of WlH»;UNG) which is usually joined by an accessor)' Duct (Duct of SANHmrNl) 
(cf. Fig. ijo, text), and the Common Bile Duct open. 

These relations are shewn in tlte fjfiure. which also depicts the left ureter 
coming from the left kidney (cf. Figs. 120, t»fj and i.i5K 

'ITic ascending Colon is sten on the right, die descending on the left (next 
in c^mlintiity the Sigmoid Flexure) between the Costal *\rch iuid the Crest of 
the Ilium. 

The rdatjons of the Peritoneum to the Viscera are described in Mg. t3f>. 

Tlie lasL portion of the gut shews the Ampulla of the Rectum against 
wiijch the Coccj'X lies. Below the tip of that bone, ihc Kectum passes backward 
(Perineal Cur\'e) and o])ens in tlie slii-like laterally compressed Anus. 



Fig;. 126. Left Lung and Spleen. — Side View. 



The figure shews the diaphragm during extreme expiration (cadaveric 
expiration); the vault extends as high as the 4th left intercostal space and the 
left lung to the same degree. The fissure of the Lung — the left boundary of 
the pleura, cf. Figs. 1 1 6 and 117 — and especially the normal position of a normal 
spleen arc slicuil. 

The inner concave surface of the spleen lies against the I'undus of the 
Stumach and Uie up[}er part of the left kidney (cf. Fig. 135!, the convexity is in 
relation with the Diaphragm connected with it by the Phrenico-Splenic UgamenU 
The spleen extends from (cf. Fig. 12.S' die gth to the iith rib with its long axis 
corresponding to die lung axis of the 10th rib. in a downward and forward 
direction, scj thai the inferior pole points towards the Umbilicus. A normal spleen 
does not extend beyond the custo-dioiidral line — i. c. a line drawn from die 
left Sterno-cJavicular articulation to the top of the nth rib. 

Through the Sacro-Sciatic Foramen the lower part of the Sigmoid I'lc.turc 
and the Rectum arc visible. 

The convex diaphraj,'maiic surface of the spleen is shewn; as Ihc sple«n 
is a viscus subject to many forms of enlargement. It is desirable Lu learn the 
direction in which its increase in size must extend. 

Tlie upper concave surface is in relation with the fundus of die Stomach; 
this frpquentty pre^-eni.s a permanent enlargement upwards. The lower surface 
rest-s ui>on solid vtscera — left kidney. Pancreas and left Supra-renal glands — 
which under normal conditions cannot easily be pushed aside. 

The Phrenico-Splenic IJgament prevents expansion vertically downwards, 
hut it affords a gliding surface along which the spleen may when enlarged slide 
forwards and downwards. It i& thus that the anterior pole of an enlarged spleen 
is most readil>' felt at the anterior border of the 10th rib. 
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Fig. 137- Position of Viscera covered by Peritonetun - Child. 



rbmut l.imiinJ, i^tniton. 
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Pig. 127. Position of Viscera covered by Peritoneum - Child. 



Child tinder one year of age. Aftterior abdominal wall, Stomach, Jejunum, Ileum, 

Left portion of Transrcrse Colon, Sigmoid Flexure, iVesenieries and wall 0/ 

Omental Sac, Transverse Mesocolon have Iteeu removed. Peritoneum, blue. 

Inner layer of Omental Sac, yellow. 

This fiRiire shews the Abdominal and part of the Pelvic Viscera in stu 
after removal of those montiimed abtive. The TJver is large, its antorior surface 
passing heynntl the right costal arch throughout its whole extent (reminding one 
of the arraiigenieni in the l-'oetus). Of tlio Viscera tlic following parts are shewn. 
Cardiac end of Stomach cut ac!ross transversely. Pylorus joining tlie Duodenum, 
of which, by removal of the Antorior layer of the Ie£«ier r>ment«m, the hori- 
zoDtal and commencement of tlie descending [Kwtion with Oie opening of the 
Common Bile Duct arc shewn. 

The remaining part is covered by the Transverse Colon. The lumen of 
the intestine is visible ai tlie Duodeno-jejunal ncxurc, livlow and posterior to 
which is found the Duodeno-jejunal Fossa. 

The tleo-caecal junction and the Vermiform Appendix are seen in their 
usual position at a higher luvd in the child than in the adult 

'fbc Ascending Colon which appears rather short in the figure, the right 
half of the Transverse Colon (lumen owing to line of section), on tlie left the 
Splenic Flexure. Descending Colon, and two openings through which the upper 
and lower extremities of the Sigmoid Flexure are also visible. 

(^n the lower surface of the Liver we find the Gail Bladder and vessels 
entering the Hilum of the Liver, the Bile Ducts and further to the left the 
Sploon. I'orming the left inferior boundary of the Fossa Duodeno-jejunalis is 
the I^ft Colic Arterj'. 

In this instance the Kidney is horsoshoe-shaped, but the Ureters are normal 
and occupy normal |K)sitions, crossing the Kxtemal Iliac vessels (cf. Figs. 131, 134. 
136. 137. i4»>, 150) and disappe.iring behind the much distended Rectum. 

By the aide of the left Ureter runs tlie Superior I laeniorrhoidal Arterj- 
(a branch of tlic Inferior Mesenteric! to il»e Ri-irium. 

In front of the Rectum ts the Uterus, of which tlie fundus is visible; 
from either s\6e the round ligament pitsse^ to the Inguinal (^anal crossing In 
their course the Deep Epigastric Vessels. The Fallopian Tuhes and Ovaries lie 
on the right side in the true pelvis, on the left side in the false pelvis^ either 
because they have not completely descended, or, more probably, because the much 
distended Rectum had pushed them upwiu-ds. This latter view ih supported by 
the fact that the Fundus Uteri is squeezed in tietween the Bladder and the left 
wall of the pelvis. 

In front of the Uterus lies the Bladder, bounded anteriorly by the slightly 
opened Give of Retzil'S; in this region the BlAdder is uncovered by Peritoneum. 

The Peritoneum which lines all these organs, and endows them to a greater 
or lesser degree, h-i.-^ \t*>ex\ cut off at the root of the mesenier>'. <Cf. I-ii;. 1^6,) 



Fig. X30. Position of the Viscera which lie outside the Peritoneum. 



Woman aged go. The Inlcstintis have been removed from the Cardiac end of 
the Stomach dotvti to the Rectum. Pancreas and Spleen in twrmal fHisilion. 
Parietal peritoneum has heen removed in the Abdominal but left in the Pelvic 

Cavity. 



The Peritoneal Cavity has been opcncfl in the followinisr way. 'ITic median 
incision extends from the Xiph'>id \o the left side of the Umbilicus hdow which 
purt the incisions diverge towards the ripht and left Anterior Superi-'ir Litac 
Spines. The two large upper flaps are further divided into two smaller ones by 
incisions running tnwjinit the loth ribs. 

The two Kidneys (practically M rhe siime level, though the left is usually 
the higher, cf. Fig. 125) mgether with their large arterits from the Aorta ar« 
shewn with their vi'ins which I'nter into the rnfcrinr \'fnii Oiva. At the hilum 
the Vein is situated in front nf the Artery, which h:is divided into many branches, 
whereas the Ureter is situated behind. 

The left Renal Vein passes in fmnt nf the .'\tirta m join the Irferinr Vena 
Cava; the lerminalion of Uiis left renid vein and tlie righl vessels are covered by 
the head of tht; Pancreas. 

Tlie Pancreiis extends .icross al the level of tlie isi I.nmb.ir Vertebra 
from the Right Kidney in ihc I^ft, terminating in relation with tlie Spleen and 
lying in front of the Aorta and Inferior Vena Otv.i. 

Above the Pancreiis tlie (Joeliac Axis with its three diverging branches is 
shewn; below tlie Sujjcrior Mesenteric Arlcr>', (the nrigin of which lies under cover 
of the gland), at a louver level and tn the right is the Middle Gilir Artery. T*> the 
right of this Artery is tlie Superior Mesenieric Vein whereiis further to the left 
is the Inferior ^^es^'nteric Vein. Above the f^ancreas the Portal \'ein i^an be seen, 
cut off at the hiluni Mf the Liver. This vein is formed b)' the union of the 
Splenic and the Superior Mesenteric Veins, 

ITie Ureters passing downwards "n the Ps/xis Muscles lyiss the Tliac 
Vessels — on the left ',', inch .ab"ve, *ni the right '/-j inch below the origin "f the 
Internal Iliac Arton,' and course along the outer ivall of iho true pelvis to the 
Trigone of the Bladder. In Uie Male the L'reter crosses the Va.s DeftTens, pa.sAing 
below this duct; in the Female the UrettT passes below the I'terino Artery. 

To the right of the Aorta lifs the Inftrrior Vena Cava, between these 
large vessels and tn the left of tlie .\r>rta are large lymphatic glands. 

The Aorta bifurcates into the Common Iliac Arteries at the tower border 
of the 4tli Lumbar Vertebra. 

The inlet of the true pelvis is almost completely filled up by the mu<h 
distended K"ectum (ligatured) and the Uterus (in this instance enlarged) which 
overlies the Bladder. (Cf. Figs. 146 and 147.) 
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Fig. 130. Podtioii of the Viscera which lie oatside the Peritoneum Female. 
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Fig. 131. 6aU>Bladder, Bile Ducts and Neig'bbouring Structures — Female. 
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Pig. 131. Gall-Bladder, Bile Ducts, and Surrounding Strucrtures — 

Female. 



Oh the body of a tvomatt, aged 5;, a larne window, ?'/> inch&i long by 4 inchea 
wide was made tkrough the skin of tlie right hypochondriac region. The xvituiow 
af>ertur€ is diminished through the deeper layers. 7'he Liver and Gall-Blndder 
have beeti drawti upwards and to the right white the Stomach and Duodenum 
have he^n drawn downwards. By removal of a pari of the Anterior layer of 
the Hepato'duodenai fold the strtti'lurrx at the hHum of tlie Liver have been 

exposed. 

This fipiire shews the window with its inner Ijoundary sinidted 'l^tii inrh 
from die middle line. At the margin of tlie window, fjipecially at llie nuter margin, 
tlie various lavtTs nf tlie abdnminal wall are to he seen: Kxtemal Oblicjiic Mtis<-le. 
Interna) Oblique Muscle. Transversalis Muscle; at the upiier and lower fnargioa 
die Ri'L-ius Muscle and its shwidi tugi'lhi-r with the lumina uf thi- .sc\'cred 
vi-ss<-ls whirh run behind the miu'w-lcs: Superior Epigastric liranch of the Internal 
Mammiiry Aitery (cf. Fig, tig) and the Deep Epigastric from tlie External 
Iliac Artery. 

In this figure the Liver and Gall-bladder have been drawn upwards and 
lo the right id order to aliew the structures in the Hepato-Duodcnal Fold, but the 
naturiil pi>siiion i>f iht Gall-bladder is shewn in Fig, 124. 

The fundus of this rTgan, which is iiorniiil, extends a httle way beyond 
the lower border of the Liver at the point where this visc-us leaves the Costal 
Arch (8th op qth Costal cartilage) and nms obliqtioly upwards into the epigastric 
n-gion. Tlie fundu!> is i '/jth to 3 inches from the middle line so that access is 
gained to it by a longitudinal incision from the costal arch through or along the 
outer border of die Rectus Musc^Ie. 

In pathological conditions, the g:d]-bUdder may lie so shrunken as to be 
hidden under rover of the liver, but when distended or the seat of a neoplasm, it 
may be easily )ialpated and even become uf such a size as to be mistaken for an 
ovarian cyst. 

Tlie sijte of the Gall-bladder varies greatly from i^th inches (as in this 
iostunce] to 5'/, inchts long. It is covered by j>eritoncum on its free surface 
only (cf. V\g. i3j). The Gall-bladder is directed Iwckwards and inwards. Its 
duct (I'/vth to I'/stli* inches long) lias always an acute S curve and it joins 
the hepatic duct ut an aiTuto angle (the Icnglli of the hepatic duct is one inch). 

The I lepatc Duodenal Fold forms the .\ntcrior boundary of the Foramen 
of WlNSLOW: the arrangement of the structures in this fold ore: — 

To the Right: Common Bile Duct. 
To the Left: Hepatic Artery. 
Behind: Portal Vein. 



Fig. 132. Oall*Bladder. Bile Ducts and Surrounding StructureB — 

Male. 



As in Fig. t$t a large window, 6 inches long and 5 inclies wide, was cut out 
of the right JJypo-chotidriac region of the corpse of a robust maJe. (Other 

details (w in Fig. I}J.) 

ITie Fundus of the (Tidl-Bladdur lies more to the sid« tlian in Fig. i^t. 
No difference dejiendciit on sex could l>c made out in the pcwiticm of the organ. 

All the structures are shewn of normal size, more distinctly, and somewhat 
differently arranged from Fig. 131 e. g. the ix)siti<"«n of tlic Gall-UIadder is more 
transverse, ihe l*ylorus is at a higher level, the II epatn.diit>denal fold extend* 
further on to the Duodenum (cf. Mg. 131 where it docs not go beyond the 
Cystic Duct), consequently the Foramen nf WtNSLOw is in a somewhat different 
posidon. 

'Ihr tMo lymphatic glands si-t-n. c-.g. a smaller Cystic at tlie neck of the Gall- 
Bladder, and a larger (Jland of tho I'lwial Vein «in the anterior aspect of the Portal 
Vein near the Hepatic Duct, are constant. Another gland may he found lower 
down near the Common Bile Duct at the upper border of tlie Duudenum. It is 
right to know of these glands, beraufte they become enlarged in chronic inflam- 
mation of the Biliary passages and may become so hard as to be mistaken for 
gall-stones. 

The Gall-Bladder is supplied by the C)'9lic Arterj' (a branch of the Hepatic) 
which divides into two branches, one nmning along the free .surface of, the other 
running between, tlie (Jall-bladder and the Liver. (13t>th branches need a ligature 
in Cholecystectomy.) Considurable inipijrutnce is attached to a small but constant 
artery (cf. Figs. 131 and 132) which, derived fr»jm the Hepatic or Gastro-duodenal. 
runs across the anterior aspect of the Common liile-Duct and ramifiiai <»n it, on the 
Duodenum and on the Pancreas. It sends a branch upwards to the Gall-Bladder 
which we c;ill the Accessor>' Cystic Artery. It reasonabl)' follows that in [wr- 
forming Cholwifx-hotomy the nperatrtr shnuld look out fur this artery. 

Iloth figures shew that, when the Liver is pushed upwards, the Duodenum 
and Pylorus drawn downwards, the Bile passages are easily accessible; thus removal 
of the GaU-Blatider, opening of the Cystic Duct, and other operations are rendered 
possible. 

The Common Bilo-Duct lies for. a short part of its cotirse in the Supra- 
duodenal portion and favourable for surgical measures. Its further course behind 
the Duodenum is covered by the Pancreas, (Cf. Fig. 133.} 
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Fig. 133. Subphrenic Space; Pelvis of Freter, Hilum of Liver, Bile-Ducts. 
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Pig. 133. Sub-Phrenic Space: Pelvis of Ureter, Hilutn of Liver; 

Bile Ducts. 



Sagittal Section passittg I'Uth inches to the right of the middle line of a 

frozen female trody. The Common Bile Duct was exposed in Us course behind 

the Duodenum and Pancreas. TJie Peritoneum is in red. 



This dguTe shews with great accuracy the course of the Common Btle 
Duct which is usually 3 to 4 inches long. Its upper portion — Supra* Duodenal 
Portion — lios within the Peritoneum of the Hepato- Duodenal fold, and is 
I'/sth inch long. 

The I>uct next posses behind the upper part of the Duodeniun and 
crosses it ~ Retro- Duodenal Portion 1 inch long. 

The last portion — Pancreatic Portion — I'/jth inch in length, runs 
cither through the substance of tlie Pancreas or in a groove on this gland to 
ihe left side of the dt-sccnding portion of the I>uodcnum where it opens into the 
AmpuLa of Vater close to the Pancreatic Duct, or together with it in some cases. 
The Retro-Duodenal and Pancreatic portions are both retro-peritoneal. (Cf. Fig. 136.) 

This is of importance in operations on the BUe Duct (gall-stones); the mo&t 
ea^ly accessible part is the Su[>ra Duodenal portion. (Cf. Fig. 132, text) 

To expose the Retro- Duodenal portion the Gastro-Hepatic Omentum must 
be divided at the upper portion of the Duodenum, and this structure drawn 
downwards. Wht-n the up|ier and descending parts of the Duodenum have been 
freed .ind drawn to the left, the Pancreatic portion of the l^tict is accessible (Trans- 
duodenal t^oledochotomy). Cf. Fig. ng. Exposure of the Retro-peritoneal portion 
of the Dad from the back, as practised by Tl'krkr, is less commendable. Rupture 
of thia portion of the Duct leads to extensive retro-peritoneal exudation of Bile. 

The organs below the Diaphragm, viz. Liver. Spleen, Stomach, are separ- 
ated by a narrow space from the l^aphragm, which is lined by Peritoneum, and 
communicates with the Abdominal Cavity: this does m>t apply uj those parts of 
the IJver (cf. Fig. i,^i) which .ire not covered by Peritoneum but connected with 
the Diaphragm by Iimisc connective tissue. WTien pus spreads inttj this space from 
neighbouring organs; Stomach, Gall-BIadder. Appt-ndix, Kidney, or in general 
Peritonitis, a Subphrenic abscess is formed 

Accordingly, a Subphrenic alwress ma\- Iw either Intra- or Extr-i-peritoneal ; 
the latter voriet)' is very likely to occur if suppuration extends along the perinephric 
connective-tissue. (Cf. Figs, ijj and 13O.) 



^S* '34* Riglit Kidney, exposed from behind. 



On the right side of a male corpse a window'sectitnt has been made by remoz'ing 
skin, part of the Latissimus Dursi, two digifations of the Serratus Posticus 
inferior, the tendinous origin of the Transivrsatis Muscle and the Jatty tissue 

behind the Kidney. 
The Kidney is tilted forward to exhihit tite hiium. 

Tlif l^ft Kidney extends from the upper bnnier n( the uth Dnrsal 
Vertebra to the lower border of the 2nd or to the middle of the 3rd Lumbar 
V'enebra. The FUght Kidney is usually about the ^iace erf '/a * vertebia lower. 
The upper half of the Kidneys lie very near the pleural catties from which they 
arc only separated by the l)iaj)hrajfm. 

The distance frnm the Inwer end of the Kidney to the crtst of tJit- Ilium 
varies considerably (I'/r.th inch in the male. 1 inch in llie female, on tlie right 
side; ["/ftthK inch in the male and I'/atb inch in the female on the left side). 

Access to the kidney is obtained bj' two routes, either from in front (traus- 
peritoneally — cf. Fi^. 13.^, text) or from behind (from ihe Lumbar reRion), By 
the latter route the surgeon has the advantafje that in operations upon the kidney 
ihf peritoneum is not ojjcned, ITie ruult followed is at tlic border of the Sacro- 
Spinaliii Muscle after division of the lower border of the l,atissimus Dorsi, the 
deep layer of the lumbar fascia is then di\'idcd. After division oft the Fascia 
Transversalis and tlie Renal Fat the lower end of die Viscus \s exposed. In 
extending the incision upwards as far as tlie ulh rib tije I'lcura may be slightly 
injured, as its line of reflertinn nins from the lower border of the 12th Dorsal 
Vertebra iti a horizontal direction outwards across the i2th rib if this bone be 
of some length; in tliis case tlie anterior pjin of the rib lies below the pleura. 
If lh«> bone is very short the i ith rib may e-iswly be mistaken and thus an incision 
carried forward may ojjen intfi the pleura. 

For operations near the Pelvis of the Kidney tht* situation of the Artery 
and \''ein anteriorly affords a ffreat advanlafje in rendering thi: Fdvis easily 
accessible from behind; the .same advantage applies to the upper part ai 
the Ureter. 

The lower port of the Ureter is reached by "an Oblique lateral incision" 
as for ligature of the Common Iliac Artery. This inci6ir)n is carried from the 
upper border of the j2th rib obliquely downwards and forwards to the junction 
of tlio outer and middle third of Poupart's ligament. The peritoneum is pushed 
aside without opening. The lowest part of th<' Ureter below where it crosse,-, 
the Common Iliac Artcr\' can also be reached L*xlra-peritnn rally b)' an incision 
made parallel with and directly above Poupakt's ligament. 
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Pig. 134. Bight Ej(Iq«7, Exposed from behind. 



BsbmsB lumibid, Lowlan. 




Pig- 136- Position of the Abdominal Viscera seen from behind: lines 

of Peritoneal Reflection. 



The plaster niodd by IIis which has been made from nature (cf. Archiv. f. 
Anat. u. Phys.. Anat Abt. iB-jb) shews when taken to pieces and put together again 
the form and [Kwition of the Abdominal Organs in a beautiful manner; further 
this model shews the individual relations of the various organs, the lines of 
reflection of the Peritoneum, and the relations of intra- and extra-peritoneal areae. 

Our figure varies slightly from the model by His (cf. Fig. 130). 

Uncovered by Peritoneum: A considerable area of the ixjsterior surface 
of the Liver, posterior surface of the Pancreas, of the Dimdeniim and of both 
kidneys, the anterior surface of the Kidneys in contact with the Pancreas (cf. 
^•K- '35 ^^^ '39*- '^^^*^ large vessels are also extra-peritoneal: — Aorta and 
Inferior Vena Cava, the posterior wall of the greater part of the Ascending Colon 
and Descending Colon. The posterior aspect of the middle portion and the whole 
of the lower portion of the Rectum. The Caecum is also uncovered by the jreri- 
toncum except where the Ileum opens into its posterior aspect as it becomes 
closely applied to die wall of the False Pelvis. 

On rare occasions only does the Caecum possess a Mesenter)' wbere^is the 
Vermiform .Vppendix is enveloped in Peritoneum and has its own Mesentery — 
Mcsenleriolum — . 

The extra- peritoneal posiuon of the Kidneys. Ascending and Descending 
Colon .afford .in imporumt means of operating upon these Viscera without opening 
the peritoncid cavity (cf. Fig. (34). Moreover, as the peritoneum is only loosely 
atuched to the anterior surface of the kidney, it can be easily detached, and thus 
the kidney removed without o|)ening the peritoneal cavity. 

Formerly, Lumbar Colostomy was frequently performed for disease of the 
Sigmoid and Kectum. 

The absence of Peritoneum on the posterior surface of the Rectum bears 
an important' relation to the spread of inflammation. 'I"hi5 absence of peritoneum 
is unfavourable for circular cnterorrliaphy after removal of Rectal Carcinoma 
because gut surrounded by Peritoneum heals more readily. 
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Tig. 137. Vermiform Appendix and Caecum. 
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Fig. 137. Vermiform Appendix and Caecum. 



In a robust male corpse, a lozenge -shafted uindow has been made $ inches 
by 4 inches Utrottgh the skin but of a smaller area throujfh the deeper layers 
of the right Hypugatdric and Iliac Regiuns; Omentum and Transixrxe Colon 

are thrown upwards. 

The Appendix is at a higher level, and more laterally situated than usual; 
its portion varies with the degree of distension of the neighbouring interlines. 
As the Appendix is. tomj^etely enveloped in Peritoneum, its mobility is xtry 
marked in contra.st m the commencement of tlie Ascendinn Colon whidi is only 
covered anteriorly whereas posteriorly it remains fixe<l to the posterior abdivninal 
wall (cf. Fig. 136). 

The Caecum, usually 2*j^x\i% inch long, is situated in the Right Iliac 
Fossa on the Fascia lliacu above the outer Vf of PouPART'a Ligament; when 
moderately distended and the neighbouring coils of intesdne emplj- or only 
slightly distended it lies against the Anterior Abdominal Wall, but if more 
movable it ma^' lie bent upwards upon the .Ascending C'olon. 

Coming off the lower end of the Caecum near the lleo-C^iecal Junction and 
in poBsession of its own mesentery the position of the Vermiform Appendix is 
very variable; in length it varies from i to 10 inches (usual length 3 to 4 inches); 
in shape it may be straight. scr^Mginous, spral or bent upon itself: in position it 
may come in contact with the liladder or Ovary in the true Pelvis, it may lie 
behind the Ileum or extend up behind the Caecum, Kidney or even the I-iver. 
or Stomach, and extending beyond the middle line. 

Its base corresponds to Mc Buhnev's point - midway between the 
right Anterior Superior Iliac Spine and the Umbilicus. 

The Arteries to the Ileum. Caectun ant! Appendix produce folds of Peri- 
toneum in relation with which small recesses are formed, e. g. Superior and 
Inferior Tleo<Caecal Fossae. 

As Appendicitis is of frequent occurrence, operations upon the Vtrmiform 
Appendix arc often neccssar}'. 'Ilie usual itici:don is made directly above and 
parallel to the outer '/j *>f Fot;pART's Ligament; — though the viscus can be 
reached by an incision along the outer border of the Rectus Abdominis Muscle 
at tlie level of the Anterior Superior IHac Spine. 



^ 



Figf. X38. Sigmoid Flexure and Ingfulnal Canal. 



The Hypogastric and Iliac Regions are exposed on the left side of a normal] 
male cadaver — (act. ^S). The tipper portion of thf Abdo*ninal Wail in this 
region has been removed, and the Inguinai Canal dissected out, tlie Sigmoid 
thrown upwards and inwards, after accurately determining its position] (doited 

lines). 



The Sgtnoid Flexure which, variable in lengOi. extends between the 
Descending Colon — attached to the fwsterior AbdominaJ Wall — and the Rectum 
— attached to the posterior Pelvic Wall — is the most movable portion of the 
large intestine 

The SiHTnoid FlexuTC usually possesses a lower (left) curve with its con- 
vex!^ downwards, and an upper (right) curve with its convexity upwards. Such 
are indicated by the dotted lines. When the Sigmoid is turned upwards, as in 
the figure, a small (writoneal pouch over the left psoas becomes evident — the 
Fossa Sigmoidca. 

Lying internal to the Psoas Muscle are seen (ct Fig. 137) the lUac 
Vessels; above the divided Rectus Muscle is seen the Obliterated hypogastric 
Artery passing upwards towards the Umbilicus as the lateral vesico-umbOical 
ligament in the i*lica Umbilicalis. 

The fibres nf the Jixtt-rnal <.)blique Muscle of the Abdomen diverge in the 
Inguinal Region forming the two pillars of the External Inguinal Ring, so that 
the upper or inner pillar ends in the middle line at the Symphysis and the Sus- 
pensory Ligament of the Penis or even extends bej'ond the middle line to the 
oppo»te side, whereas the inferior or outer pillar terminates at Uie Spine of the 
Pubis. The upper sharp angle of the External Abdominal Ring, and the anterior 
surface of the cord are covered by the Intercolumnar Fibres (removed in the 
figure), the function of which is to prevent a wide divergence of the pillars. 

These intercolumnar fibres are derived from the External Oblique Muscle 
of the opposite side and terminate by blending with PouPAHl's Ligament 

Accordingly this ligament is formed by the External Oblique Muscles of 
both sides and represents a tendon which most authors view as a band of con- 
nection between two bony points or as the lower border »f the External Oblique 
Muscle. Tliis latter view is probably the more correct but it fails to take into 
consiileration the connection of ibis ligament with the Fascia luita of llio Thigh. 

Several small ligaments, erf which some have been named are connected 
with Poupart's Ligament 

There exists, occupying a horizontal position between die Pubis and Pou- 
part's Ligament, a triangular-shaped ligament, with its base directed outwards, 
which is named (ilMBERNAT's Ligament When this structure Is looked at from 
above and behind it receives the name of Colles' Ligament. 

Its nharp outer edge is sometimes called the Falx Inguinalis (Ligament 
of Henle). 

Internal and external to the Deep Epigastric Vessels lie respectively the 
Internal and External Abdominal Rings; between these is HesseujaCH's Ligament 
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Fig. 138. Sigmoid Flexure and iDgninal Canal ^ 
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^S' ^39' Transverse Section through the Trunk at the level of the 
nth Dorsal Vertebra^ from below. 



Frozen section of the sttme body as in Figs. 121 and 123. In front the 6th 

Chomiro-Siernal Articulation is cut through, also the $th, 6th, jth, tith, gth, 

loth and nth ribs; the vertebral column is slightly deviated to Ute fight. 

In this section the lowest portions of the 'llioracic Viscera, Meart and 

T.iings (in the condition of inspiration as in Fig. li?) and the Abdominal Viscera. 
IJver. Stomach and Spleen are shewn in transverse section; between these two 
groups of viscera lies the diaphragm, llie Liver occupies the greatest space, xhv 
remaining space is chiefly occupied by the Stomach, a small area is left by the 
l,iver for the Apex of the Heart, and by the Stomach for the Spleen. 

The I.ungs in their position during inspiration are seen at the periphery. 

The entrance of tlie Oesophagus into the Stomach and the numerous broad 
plications of the (iastric Mucous Membrane are well shewn. 

Behind the Oesopbagiis lies the Aorta; at a higher level the Oesoph^igus 
occupies the more p«Jsterior p«i*]tion while in close relation behind it and in con- 
tact with the Vertebral Column are found the large and small Azygos Vein.s, the 
Thoracic Duct and the Sympathetic System. 



Fig. Z40. Transverse Section through the Trunk at the level of the 
xst Lumbar Vertebra. Seen from above. 



Fros^n section as in Fig. ijg passing through the disc between the i2fh Dorsal 

and tst Litntbar Vertebra. 

The Liver occupies almost as much space as in Fig. 139. now taking up 
thp space previously occu])icd by the ticart whereas, beliind. room is miide for the 
right kidney. To the left is the Stomach. Between this Viscus and the Spleen. 
the Splenic I-lcxure has introduced itself extending upwards beyond the plane of 
the section so that only iicctions of the Transverse and Descending Colon arc seen. 

Between the Colon and Stomach a lumen of small intestine is vi&ible and 
between the Colon and Abdominal Wall the Great Omentum. 

The Pancreas has been cut almost throughout its whole length as it 
e,xtend$ horiiontally acro.ss from Liver to Spleen. The Oblique position of the 
kidneys is also seen; on either side a "Pleural Space" is found betu'een their 
ujjjier lialf and the posterior abdominal walL 

i"he space between the l'.-uicreas and the posterior abdominal wall is 
occu[ued by the Left Kidney which has been cut through at its greatest diameter 
whereas the Right, situated at a lower level, was divided nearer its upper pole. 

The peculiar shape of the transverse section of the Aorta is due to 
the ori]pn of the Superior Mesenteric Artery. 



Pig. X41. Retroperitoneal Lymphatic Olanda and Vessels. 



The tekaU of the AtUtri^r Aidsmimat WaU and the tnt>tr pari ef the dnterwr thorack Wali have 
been rrmmied in a mmlt iitfa>tS, 4 werht »IM. A small iwea »f frritimnim Itat keen Uft ovrr Ike rigkt 
Aidney; the Rf^eptaeuitim Chjfh' Am brtn exfOitJ to view iy etitting ateay 9 thorf fiete of the Aerla. 
TIte renal fymphatici are lieserAed a/Irr Stahr ; the fymphalits 0/ the letliele partly after Mot I imJ 
purify after Brnhns trh^se Jmripiien has been aJtpteJ fvr lAr deep ingHimil gtoMit^ 

Apart from th« gUndt tbove the foscia lata of th« thigh described ia Fig. t66, d«ep 
g:lands demand consideration botli an. rej^ional and aa LiiternKdiate to lite deep lymphatic 
vessels of the lawer limb. As a rule, they are small am) onlv t— 4 in number; their cftccent 
vessel.'i run, as sitcwn in ihn figure, alonK ihe inner liiirdcrr of the Femoinl Vein and along the 
outer and aot<?rior surfaces of the vetisels ai the thigh into the Pelvis. The former path leads 
tn Clouuet's Gland, the outer tract to a (uatially) very large ^land just above Puupart's 
Ligament. 

The large lymphatic ve&eela (4 to 6) of tlie testicle have a very long course before 
lh«y arrive at their regional glands (the lumbar glands); occasionally, there is an iniermediaie 
glnnd on the course ot tbc Spermatic Vcsscb (black spot ou the right side at tlic level oftlte 
Hecniinj. The regional glands on the light side are usually at a lower level than on the left 
»idc; with tlic Vas Deferens lymphatic vessels run to the ba^c of (lie bladder- The lym- 
phatics of the inferior hnlf of the Ureter pass to a Pelvic Gland, those of the superior half 
to Q l.unibar Gland. 

The Lymphutics of the Kidney form 00 its sarfacc a network quite distinct &om the 
Stellate Veins o( VaimEVN. 

The efferent vessels (i 4) puss with the renal blood-vessels cither directly ot through 
an inieiin^diate gland to th« giuup ol lymphatic ylands situnted iit Ihe angle lormed by the 
Renal Veins and the Interior Wena Cava. When iicceasury rciml vckscIs arc present (cl. Fig. 164) 
lymphatic vessels with a speci.1l regional gland usually aecuinpany them (pROHSRi. 

As the Peritoneum gives a covering to all the abdominal viscera its lymphatics do 
not correspond to the limitations of each viscat (cf. P'eritoneum over right kidney after StahR 
who has kindly allowed us to make use of his hitherto unpublished figures). 

All the lymphatics referred to, as well as IhiMe fioin the Intestine which convey the 
Chyle, directly or indirectly p^ss into the Rcccptaculuin which lie^ behind the Abdominal 
Aorta and from which the Thoracic Duct leads. The Aorta and Inferior Vena Cava ire 
sutroutideU by a network of lymphatics and glands. 

General Remarks on Lymphatic Glands. 

Aa many regional glands are secondary to other organs it remains that only « few 
intermediate glands (a collection of lymphoid tissue on the course of a lymphatic vestsel) are 
purely regional. 

From pathological observations, lymph nodes or small collections of lymphoid tissue 
are frci)Ueiilly found on Ihe cgursc of lymphatic vessels; FROilSE and HfilN have seen in h 
case of Aitcrio'Vcnous Aneurysm (the injected specimen of an amputated anni 6 large glands 
situated along the radial and iilnnr arteries. 

IIkin has further observed in an apparently heulthy arm a amatl gland neur the ulnar 
nerve, juM below the Elbow-Joint. Froiisk found in a case of Carcmoma Mammae with 
obstructed axillary lymphatics 4 newly formed glands on the clavicle and In yet another 
pathological case 14 axillary glnndi; on the hralthy side and 31 on the diseased side; —to sum up: 
piithologicAl conditions favour the ocw^formation and development of lymphatic glands. In 
some cases the lymphatic glands are not visible to Ihe naked eye but when injected with 
mercury' even a gland of the size of a pin's head con be recognized because it becomes 
ilisteiided by preventing the pasi^age of mercury. 



^ig* 145' Back shewing Nerves, Arteries and Lymphatic Glands. 



The Skin and Superficial Fascia have been removed from the whole dorsal aspect, 

extending from Occiput to Sacrum. On the right side the Trapezius, Latisstmus 

Dorsi, Superficial Layer of Lutafxir Aponeurosis, Supra- and Tnfra-Spinat us Fascia 

with Hie attachment of the Spienius Capitis Muscle have been cleared auay. 

lliis figure is pur|><»sed lo shew tlwwc lymphatic glands of the back whidi 
are little known and which receive but scant attention. 

1. Muscles and Nerves. Triipezins Muscle wnth Spinal Accessory (Xlth 
Cranial) Xerve running almost vertically downwards, LalissimuB Dorsi Muscle with 
its nerve runningf obliquely downwards and inwards, I-cvator Angiili Scapulae and 
Rhoinbuid Muscles with branches from the F'osterior Thoracic NHrve, Supra- and 
Infra-iipinacus Mliscles with the Supra -scapular Ni.t^x-, Teres Minor and DeUoid 
Muscles widi the Circumflrx Xerve, Teres Major Muscle, Subscapular Xerve, 
Sctratus Magnus Muscle, Long Thoradc Nerve [of Belli iv. Figs. log and no;. 

2. Arteries. The Occipital Artery (a branch of (he External Carotid) be- 
comes viable, at the aitachmenl of the Sterno-Masloid and Trapezius, and ramifies 
over the Occiput The Postc-rior Auricular Artery (External Carotid) passes behind 
the pinna to anastomose witli die former. The Transversalis Colli Arterv' from the 
Subclavian Artery ajipears in the simcc between the Levator Aiigiill Scapulae 
and Rhomboid Muscles. The Supra-scapular Artery either a dirert branch of the 
Subclavian or a radicle of the Thyrc-oid Axis or Inferior Thyreoid Arterj', 
accompanies the Supra-scapular Nerve to die Supra- and Infra-spinous Fossae 
where it anastomoses with the Subscapular Artery from the AwUary. 

More externally the Posterior Circumflex Artery accompanies the Chcum- 
flex Nerve as it winds around the Surgical Neck of the Humerus. In close 
contiguity to Blll's Nerve is found the Ixmg Thoracic Arter>* (inconstant). lJ[ion 
the l>Drsum of the Tnmk proper only small arteries are found because the Dorsum 
of tlie Trunk like the extensor aspects of the limbs receives its blood from lie 
ventral or flexor aspect 

3. Lymphatic Glands. At the point of emergence of the Occipital 
Artery a few Occipital Glands are found. Behind the Pinna accompanying the 
Posterior Auricular Artery and lying over the tendinous attachment of the Sterno- 
Cleidfi-Mastoid is a jKistmor Auricular (Viand which should be calhsl the Superior 
Posterior Auricular Gland so as to distinguish it from a deeper gland which lies 
in contact with the Muscle itself. Deeply situated behind the Ma.scoid Process, 
and under cover of the Spienius and close to tlie Occipital Artery lies a deep 
Mastoid Gland (cf. I''ig.). 

The subcutaneous glands along the upjier border of the Trapezius and near 
the Vertebral (Column are not particularly nuirked in the figims. 'ITiey may he 
called the Superior and Inferior Subcutaneous Nuch;d <ilands. Al Uie lex'cl of the 
7th Cervical Vertebra lies the Superior Superficial Dorsal (iland; the Inferior Super- 
ficial Dorsal Gland lies along the outer border of the Latissinius Dorsi at Uie 
levd of the lat or and Lumbar Vertebra. At the Clavicular Origin of the Deltoid 
is the Superficial Gavicular Gland, whereas more deeply situated near the Supra- 
scapular Artery and at the tipper border of the Scapula is the Supra-scapular Gland. 

Deep Dorsal Glands are Mtuated at the upper bonier of the Rhomboid 
Muscles; on the Teres Major Mu-iicle is seen the po.tterior superficial Axillary 
Gland; a deep gland is sitiiated between the Teres Major. Teres Minor and Tri- 
ceps Muscles. 

These glands are not aU constant; they may only be found in pathological 
conditions ; such otrcurrence does not exclude their normal presence as merely 
elementary. 




Pig. 146. Median Section through Female Pelvis; Bladder and Rectum 

being empty. 



Median section through the hody of a woman aged jo. In this instance, ouiing 
either to pathol<^ical adht^ions or post-mortem changes, the Uterus did not lie 
directly on tite Hladder, it has, therefore, been drawn forward into the f><*sitio>t 
of antevtrsion and anteflexion in accordance with the general investigations 

upon living subjects. 

When the bladder is empty the normal portion of the utoiis during* life 
is antcvcned (virgins) and anteflexcd (women) i. e. the Uterus lies on the postero- 
superior aspect of the bladder (B. Schulive). Whether coils of small intestine 
lie b^woen the Uterus and Bladder or whether other varieties normally exist we 
have not definitely decided. 

As the bladder liecumes distended the Uterus is pushed upwards and 
backwards. 

The course of the Vagina is S-shapcd, like the Rectum and Urethra. Into 
its upper culnle-sac the Cervix Uteri protrudes, thus forming an Anterior and 
Posterior Fornix of which the latter is separated from the Pouch of Douglas by 
Vjidi inch. (Operation route,) 

The empty bladder evidences a sllffht impression due to the body of the 
Uterus. An "uterine imiH-esston" can obo be recognized un the distended bladder. 
The S-shaped Urethra (I'/jth inch lonjf) enters the bladder at an acute angle. 

,The Peritoneum does not extend so far down on the posterior aspect of 
the Rectum (jrd Sacral Segment) as upon its Anterior Aspect (ist Segment of 
Coixjyx)- levator Ani. Kxternal and Internal Anal Sphincter Muscles are shewn 
in the figure. 

I.asdy the extremi^ of the Dural Sac i>f the Spinal Cord is seen termin- 
adng at the level of the 2nd Segment of the Sacrum. 



Fig. 148. External Female Genital Organs. (Vulva.) Vestibule. 



The Labia have been drtiwit apart in ofrd«r to shew the Vestitntle and, in par- 
ticutar, the openings of the ducts of BARTHOUNfs Glands. 



The LalMa Majora corresponding to the Scrntum of the male limit ihc 
Kima Ptidendi which is closed in Virgins when the thighs arc adducted; in front 
lliese I^bia meet, but behind they arc lost near the Anus, 'fliey are folds ci 
skin usually well-covered with hnir and large sebaceous glaniLs. and contain 
large Veina 

The Labia Minora are !ie])arated by a sulcus from the Labia Majora; their 
outer surfaces are covered with skin, their inner surfaces with mucous membrane 
(xjntinuous with that of the Vestibule. In front the I-abia Minora bifurcate, the 
outer portions of either side unite to form tlie Prepuce (rf the Clitoris, the inner 
]inn below the Qitoris and form the Fretuim. The Clitoris which corresponds to 
the fenis of the Male is usually rudimentary, its extremity (Glans Cliloridis) alone 
being visible. The posterior ends of the Labia Minora vary much, they may 
merge into the Labia Majorii. or m^y unite together and form an arch which 
limits the Vestibule posteriorly. At the posterior junction of the l^bia Minora 
is situated the Fosia Naviculari-s, 

In the angle between the labium Minus and the Hymen is situated the 
opening of the duct of BARTiioLrxi's or Duverney's Gland. In front of the 
Hymen and about midway between the posterior limit of the Vaginal Orifice and 
the Clitoris is situated the Urethral Orifice which may be of different shapes: 
u vertical slit, semilunar or ^-shaped. 

The projection of mucous membrane behind this Lingula Urethrae 

VON Bardei-EBEN — is correspondingly pointed or rounded off. 

The Hymen a reduplication of the mucous membrane at the entrance of 
Oie Vi^na varies much in shape though generally crescentic from side to side 
with the broad part of the crescent posterior tn situation (prior to Defloration): it 
may be annular, or fimbriated, even double or fenestrated. During *' Defloration" 
tlie hymen is usually torn and heals with cicatrices. Fresh lacerations occur 
during the first labour, these lead to the formation of Carunculae Myrtiformes. 



Fig^. 149. Pelvic Organs of Female seen from above and in front. 

Ureter. 



Woman aged so. Intestines removed as far as the Rectum, Uterus reiraverted; 
Left Appendages of Utertts removed. The Right Fallopian Tube is drawn 
upwards and its fimbriated extremily thruwn upwards m'er Ike brim of the 
true pelvis. The Abdominal Opening of the Fallopian Tube and the Ot-arian 
Fossa are thus exposed; the ovary is somewhat drawn upwards by the lube. 
Ott the left side the peritoneum cmiering the itnptrrtunt vessels and nmn has 
been removed, but the portion funning the posterior iaycr of the Broad Liga- 
ment has been preserved intact and the round ligamctit retained in situ. On the 
left side the Lymphatic Glands are exposed and Uteir corresponding imaginary 
situations on the right side are depicted titrough the transf/arent peritoneum. 

By Waldeyer the lateral wall of the true pelvis has been divided into 
the following fossae: Paravesical. Obturator, Hypogastric (Para-Iliac) bounded by 
The Round Ligament (in the Male — Vas Deferens) and the Ureter. 

When the Bladder is empt)- the Paravesical Fossa is divided into an 
anterior and posiorior part b>' the 'I'ransverse Vesical Fold ; the anterior part 
belongs more to ibe Anterior Abdominal Wall, the posterior pan can be fully 
seen wlien the Ut«^s is retroverted. The Obturator Fossa in the depth of which 
the Obturator \'essels and Nerve run over the surface of the Obturator Intemus 
Muscle contains the Ovarian Fossa which may l)e a simple groove or a deep 
alcove against which the lateral half of the Ovary lies while its posterior border 
remains free and rounded. 

Tlie Ovary lies on ihe Uterine Artery touching the Ureter: according to 
the size of this organ and the position of the Internal Iliac Vessels it reaches or 
extends beyond the Internal Iliac Vessels, as far as the lower border of the 
External Ihac Vein. 

The most posterior fossa is the Hypogastric (Para-Iliac) Fossa in which 
the Pyriformis Muscle and on this muscle the Sacral Plexus are found. 

■I"hc Ureter generally enters the True Pelvis at the bifurcation of the 
Common Ihac Artery- piissing over the External Iliac Vessels and the Umbilico- 
Vesical Tnink to lie between the Internal Iliac Vessels and the Uterine Artery and 
covered for some distance by the broad ligament and the Vessels to the Append- 
ages. In tliis jiart of its course tlie Ureter lies direcdy under the Peritoneum. 
Further forwards, in front of the Broad I-igament. the Uterine .\rtery crosses 
over and in front of the Ureter as it leaves the jielvic wall and api>ruaches the 
Vaginal Portion of the Uterus. It is at the level of the Internal (Js (where the 
Uterine Artery bifurcates — Waldeyer) that the Uterine Artery crosses the 
Ureter. The Ureter comes very near the Vaginal Portion of the Uterus (cf. 
dotted line) as it curves round it laterally to open into the bladder. 

The Ureter is only separated from the Vaginal Portion of the Uterus by 
the vessds in the cellular tissur of the Parametrium (Branches of the Uterine 
Artery and Utero-Vaginal Venous Plexus). On its outer side lies the Vesico- 
vaginal Venous Plexus. These Plexuses conitnunicate freely so tliai the Ureter 
is embedded in a venous plexus. 
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Fig. 160. Pelvic Organs of Male, expoeed from behind. 
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^g- 150* ^bIc Pelvic Organs, exposed from behind. 



Male Qf^ed jj. The Gluteus hJaximus is detached from the Posterior Inferior 
Iliac Spine dtnunwards and the Erector Spinae divided transversely at this 
iei-ei. The Sacrum has been satvn through between the 2nd and }rd Sacral 
Foramina, the Coccyx bet-ween the isi and 2nd Segments; (he differertt layers 
have then been successk'ety exposed: /tectum. Bladder, Peritoneum, Vas Deferens, 
Semiiud Vesicle and Ureter. On the right side the Great Sacro-Sciatic Liga- 
ment has been cut short and the Ischiorectal Fossae cleared out on both sides. 



The fijture particularly shpws the different layers throuj^h which the 
Surgeon cuts in order to reach the Rectum or deeper parts. 

Removal of the lower part of the Sacrum caii be carried out, a» shewn 
in the figure, without any great damaga 'ITic nerve supply of the Kcctum and 
Bladder is chiefly derived from the 3rd Sacral Kerve. There is no risk of opening 
the Dural Sac which usually terminates at the lower part of the 2nd segtnent of 
the Sacrum. Ucep to the Sacrum lie the middle and lateral Sacral Vessels; next 
the Rectal Kaiicia (yellow) and before reaching the longitudinal muscles of ilie 
Rectum a thick layer of fat, in which lie the Superior Haemorrhoidal Vessels and 
the Lymphatic Glands of the Meso-Rectum. has m be divided. According to the 
degree of distension the Rectum may occupy the whole of the Recto- Vesical Pouch 
or leave on either ride a peritoneal space (light-hlue). The lower boundary at 
which the peritoneum is reflected on the Rectum is about j inches above the 
Anus, llelow this level operations on the Rectum can be performed without 
opening the Peritoneum. 

In front of ihe Rectum merely separated b>' Recto-Vcsical Fascia is the 
Bladder, the base of which is laterally and infcriorly covered by the Ampulla of 
the Vas Deferens and the Seminal Ve»icles. In the angle between the^; struc- 
tures lies the Ureter (green), this can be exposed by removing a layer of fat^ 
tissue rich in tlie vascular anastomoses of the numerous branches of the Inferior 
Vesical Vessels (cf. Fig. 161). 

The arrangement of the muscles bounding the Ischio-Rectal Fossa is to 
be seen as well as their relation to the lesser Sacro-Sciatic Ligtimcnt and the 
Coccygeus Muscle; a small gap engages one's attention (through which a Hernia 
of the Floor of the Pelvis may occur), next the Levator Ani Muscle and finall}' 
the External Anal S]Juncter (cf. Fig. 153). 

The Internal Pudic Vessels and Nerve wind round the Spine of the 
Ischium and run under cover of the Obturator Fascia forwards and downwards. 
These structures therefore do not re-enter die pelvis through tlie Sciatic Foramen 
as usually .statcHl hut remain separated b)' the muscular floor of the [lelvis. Neither 
do these structures pass into the Ischio-Rectal Fossa but remain in Alcock's 
Omal which is a re-dui)lication of the Fascia covering the Obturator Inlemus 
Muscle on the outer wall of this fossa. 



Pig. 15X. Median Section through Male Pelvis. 



Frozen section through the body of a robust elderly man. 7Tte ffectum u.us 
much distended by faeces which were retnuved after the section had been har- 
dened ; the Bladder contained frozen urine which Melted as the section thawed. 

The parietal layer erf Peritoneum lininff the Anterior Abdominal Wall 
can be traced over the summit and posterior a^>ect of the Bladder to be reflected 
on to the anterior surface of the Rectum at the level of ilie lower border of the 
4th segment (»f the Sacrum. This point, of great surgical im]iorlance (for die 
removal of Tumours) is situated 3 inches above the Anus Oetiglh of Index Finger). 
The Peritoneum now continues upwards as far iis the ^nd or isl segment of the 
Sacrum. |Wtwe«n iht? .Anterior AlHlnminal Wall and the Peritoneum a space i» 
formed when the liladder is distended (Space of RliTZllTS) because the peritotieural 
being adherent to the Bladder is pushed upwards ;is (his organ rises nut of the 
I'clvis iFig, M4L Between the Kcclum and the Uladder, close to the middle line 
is situated the Ampulla of the Vas Deferens — this is partly shewn in the section. 
'Ilie Rectum when filled \s'itli faeces is chiefly distended above the ^nl or Anal 
portion (Ampulla Kecti) so that the organs which lie in from of this part are 
pushed upwards. 

Below the Ampulla of the Vas I>eferens lies the posterior portion of the 
Prostate; the remainder of this gland lies in front of the Ur<^ihra. and is sur- 
rounded by the Prostatic Venous Plexus. 

In this specimen the Bladder Wall is thickened and presents marked nigao 
on its inner surface. The Ureilira on emerging from tlio Bladder passes llirough 
the Prostatic portion — Prostatic Sinus or Verumontanum - - thi,-; portion is usually 
one inch or a little more in length, though in cases of f Typertrophy of the Prostate 
or a greatly distended Rectum tliis may be exceeded. The next segment of 
the Urethra is known as tlie Mcnnhranoiis portion — according to W.m.deyer 
the upper and larger part of this should be called the Muscular portion because 
it is surrounded by muscles from which it derives boOi circular and longitudinal 
fibres. Ihc length of tliis segment is almost one inch. Hie Urethra at this 
^tuation forms a curve at an angle of 90 degreen which often obstructs the 
passage of tlie point of a catheter. The distal segment is 6 to 8 inches long and 
extends from the Anterior layer of the triangular ligament to the end of the 
Penis, lying between the Corpora Cavernosa it is surrounded by a delicate erectile 
tiiwue (the Corpus Spongiosum) which is enlarged posteriorly to form the Bulb and 
anteriorly to form the <Tlans Penis, 'llie Corpora (,'avernosa arise on cither side 
nf the ascending Ramus of the Pubis and terminate as cones at the level of the 
Coronary Sulcus of the Olans Penis by which they are covered. Slightly 
posterior to the slii-Uke external urinarj- orifice the Urethra widens into the Fossa 
Navicularis. The Glans may or may not be covered by a Prepuce accordinff to 
sijte, age, habits, etc. (Phimoas, Paraphimosis, Circumcision — of. Fig. \si and Text). 

As tlie position of ilie testicles is not quite synmieirical, the Septum of 
the Scrotum has not been divided but the left testicle within its Tunica Vaginalis 
has been cut obliquely. 
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Fig. 151. Median Section througli M&Ie PelviK. 
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Pig. 153. Frontal Section through Male Pelvis. Levator Ani Muscle. 



Frozen section. Through the body of a Male of middle age a section has teen 
made almost parallel with the pelvic axis, so that the plane of section rs not 

accurately frontal. 

This figure is intended to complete the series Figs. 151 and 152; only u 
shott description is necessary. 

The Bladder B with its overlying peritoneum is, in front of the plane of" 
section, visible above the black lines which delineate the peritoneum. 

Al\ otlier struciures except the Rectum and the folds of the buttocks and 
]>arts of the tliigh lie in a frontal plane, i. e. lower part of tlie Bladder, Ampullae 
111 Vasa Deferentia, external to these (cf. Fig. 151) the Seminal Vesicles and 
directly below the last mentioned tlie Rectal Wall. 

Very instructive is the divided Obturator Internus Muscle, which can be 
felt bulging on examination of the Female Pelvis, and especially the direction of 
the I-evator Ani which arises at the upper border of the Obturator Internus from 
the White tine and approaches the Rectum In a funnel-shaped manner to sur> 
round it and terminate in the External Anal Sphincter. This muscle may be con- 
sidered to consist of many parts. At the commencement of the funnel it is 
markedly thickened (Constrictor of the Vagina). 

Near the Obturator Internus Muscle are situated the Internal Pudic Vessels 
and Nerve (cf. Fig. 154) covered by Fa.scia (not seen in the figure). On either 
side of the Kecmm are seen the Ischio-Rectal Fossae filled with fat. 

The last part of the Recttim only as it runs obliquely downwards and 
backwards has been cut through; the upper part lies in front of the plane of 
section as viewed from behind. 
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Nnt. Slw. 



Itrlmin-ii Coni|iiiiiy. N>w Vmk. 



Fig. 154' Male Periaeum. I. Superficial Layer. 

The Superficial Fascia and Vessels of Oie Perineum wilh the Isckio- Rectal fat 
have been removed. The Superficial Fibres uj the External Sphincter Ani have 
been cut away in order to shew more distinctly t/ie Levator Ani Muscle. On 
the ri^/ii side the nerves and vessels hate been dissetted out; on the left side 
a deeper dissection, with exposure of COH'PEl^s Gland, has been carried out 
after partial removal of Vessels and Nerves. 

The coimecdott of the Sptiincter Ani and Bulbo-Cavemosus Muscles shews 
the crosang over of the anterior fibres in the middle line. At the centra! ptrint 
of the I'erincum, where these muscles )i«n, the Transverse Perineal Muscle is 
attached. The connection between the Sphincter and Levator Ani Mtiscles is 
merely indicated in tliis HgMre (cf. Via. 153). 

Tht.- Ischio-Cavemosus Muscles ^irtsinx front the descending nuni of the 
I'libis envelop the Corpora Cavernosa; the Bulbo-Cavernosus Muscles, united by 
A median raphe, lie in contact with the Corpus Spongiosum. 

llie Superficial Fascia of the Perineum (as far as it exists^ and the Fascia 
covering the Levator Ani Muscles (Anal Fasdi^ have been removed. The Fascia 
cuvmng the Obturator Intemus Muscle is shewn in Sagittal Section (cf. Fig. 153). 

The Superficial Arteries of the Perineum arise from the Internal Pudic 
(the terminal Branch of the Internal Iliac Artcrj-): 

1. Inferior Hacmorrhnidal 1 -3 small branches to Anus. 

2. Superficial Perineal, runs tmnsvcrsdy across either superficial or deep to 
the Transversus Perinaei. 

Both these arteries are direct branches of the Internal Pudic Artetj-. 

3. Terminal Branches of the Internal Pudic Artery: 

a) Artery to Bulb, giving off the Transverse Perineal .\rtcTy and the 
Artery to Cou'per's Gland. 

b) Dorsal Artery of the Penis (or Oitori^. 

The Nerves of the Perineum are branches of the Internal Pudic Nerve 
(Uth, inUi. [VUi Sacral) which divide into 2 main branches, the Superficial Perineal 
and a Deep Branch. Doth ner\'cs are mixed, the Deep Branch is continued as 
the Dorsal Nerve of the Penis. 




^S- 155* Male Perineum. II. Recto-Urethral Muscle. Prostate. 



The Perineum in exposed by a triangular window section. The Vessels and 
Nerves have been completely removed. By dividing and throwing back the 
Anal Sphincter the Recto-Urethral Muscle has been exposed to view and the 
Prostate exhibited by separation of some of the thin Jibres of the Levator Ani. 

In front of the Anus the divided Superficial Anal Sphincter fibres are shewn, 
anteriorly in the narrow sjiace between them deeper fibres which pass trans- 
versely, further forward the retracted fibres of the 1 .evator Ani Muscle ; and 
between these fibres and the Central point stretches the Recto-Urethral Muscle 
which blends, posteriorly, with the Levator Ani Muscle and the Rectal Wall, 
anteriorly, with the Transverse Perineal Muscle, the Raphe and the fibres of the 
Bulbo-Cavernosus Muscles as well as the Membranous Portion (Waldeyer) of 
the Urethra. On either side of the Recto-Urethral Muscle the lYostate is exposed 
to view. (This dissection can be carried out in the course of operations.) 

In the triangle between the Superficial Transverse Perineal Muscle and 
the Pubic Angle, the superficial fascia of the Perineum which covers the Ischio- 
and Bulbo-Cavernosus Muscles is seen on the right side. On the left side the 
fascia has been removed so that the muscles mentioned and the superficial layer 
of the triangular ligament are exposed. 

llie Superficial Fascia is a true superficial fascia, but the triangular liga- 
ment is an Aponeurosis (v. Bakih:i.kbi:n). 



Pig. 156. Male Perineum. III. Prostate. COWPER's Gland with 
DucU. Termiaal Branches of Internal Pudic Artery. 



The Vessels and Nerves haz'e beeti cut <may in the positrior part of the Peri- 
neum. The Corpus Spongiosum has heeti denuded of its muscles and laid open 
so as to exhibit the course of the Artery to the Bulb and the Ducts of Cowpek's 
Glands. The Prostate has tern exposed Ijy removal of the fibres of the Levator 
Ani and Sphincter Ani Muscles which cover it. 

This figure is given for the demonstration of the pceiiion of Cowtek's 
Glands and iheir ducts which var\' from 1 '/ath tu 3'/aths inches in length; whereas 
their diameter is o.oi inch and their lumen 0.01 inch. 

The Glands dieniselves, not always symmetrical, are siuiated about 'Vj Inch 
from the middle line on either side of tlie membranous portion o( the ITrethra between 
the J layers of the triangular ligament, near is posterior border and between tlie 
fibres of the Compressor Urethrae. These glands are lobulated or mulberry- 
shaped, hard, almost white in colour, about '/j to Vj inch long. ITiey belong to 
the racemose type of glimds and vary according to the imIividuiU and age but 
ore frequently unobser%'ed owing to incomplete dissection. 

The Artery to the Bulb (a branch of the Internal PutUc) consisting of 
two vessels (cf. Fig. 154). sup(>Iies the Bulb, IVostate and the structures which lie 
between the 2 layers uf the triangular ligament, c. g. CompresKir Urethrae Musde. 
Membranous I^ortion of Urethra, Cowpek's Gland and Corpus Spongiosum as far 
as the Glans Penis. At this point it anastomoses with the Dorsal iVrtery of the 
Penis and through this with the Arteries of the Corpora Cavernosa. 



Pig. 157. Male Perineum. IV. Urogenital Triangle. Ampulla of 

Rectum. 



The de*p layer of the trianguiar ligamettt is exposed on the left side by remov- 
ing the superficial layer of the triangular iigameni and tlte Corpus Sptmgiosum 
as far as the middle line; the Urethra, CoivPEits Gland, the left Corpus Caver- 
nosum and Ike Dorsal Artery of the Pettis have, however, been preserved. 

Ill front of the Transverse l*erine<'tl Muscle, the Compressor Ureihrae 
Muscle (the Muscle of the Urogenital Triangle of VVAi.UEVtii) is shewn. This 
muscle arising from the bony margin of tlie Pelvis (Ischium and Pubis) and the 
fibrous jxtrtion of the Ischio-Cavernosus Muscle, passes to join its fellow of the 
<]pp05ite side in the middle line. The ouUiues uf tlie llulb are delineated in blue; 
Cowper's Glands and Duct which are not exposed by the dissection (cf. Fij^. 156) 
are also indicated. 

Anteriorly the (.'ompressor Urethrae Muscle is connected with the Trans- 
verse Pelvic Ligament which may be looked upon as an aponeurotic coverin^f of 
the muscle or as a blending toother of the superficial and deep layers of the 
trianj^ular ligament. WauDEYER has named this the IVeurelhral IJgament; 
emerging through the fibres near the anterior border of the Compressor Urethrae 
Muscle, the Dorsal Arterj' of the Penis is seen ; this vessel a branch of the Internal 
Pudic soon gives off the aner\' to the Corpus Cavernosum. The chief objea of 
this figure is to give an idea of the ijosition and size of the AmpuUa of the 
Rectum when distended (red). In this part of the Rectum which lies above the 
Anus and which is capable uf considerable distension faeces may, and frequently 
do, accumulate if the bowel is not empded. On the right side an abnormal Muscle 
the Tschio-Rulbosiis is shewn between the Ischio- and Bulbo-Cavemosus Muscles. 



Pig:. 158. Hate Perineum. V. Prostate, Seminal Vesicles, COWPBR*s 
Glands, Urethra passing through the Urogenital Triangle. 



Anus and sttrroundinfi parts ^ the Sphincter Am completely and the Leifator 
Atii Muscle partiaUy (windine-secHon) - have been removed; Prostate, Seminal 
Vesicies, Bladder and Douglas' Pouch are partly exposed from hclow and in 
front, also the central paint 0/ the Perineum in front of the Prostate Gland. 

Passing from the Tip of the Coccyx forwards [o the anterior margin of 
the cut Levator Ani Muscle the following p>uls are seen in order: — Transvente 
Section through the Rectum, Peritoneum of DoUGLAs' Pouch. Waldeyer's 
Intcrampullary Triangle with the base of the Bladder; on either side Ue the 
Ampullae of the Vasa Defereniia with the Seminal \'esJcles anteriorly. Between 
the last named and the Prostate the Interampullar>' Muscle runs transversely. 

Next in order is iJie I^ostate Glund with the central point of the Peri- 
neum directly in front, whereas further forward arc exhibited to view the Urethra 
and the .iccessory glands entering the Ducts of Covvi'LR's Glands 

Special attention is called to Kahscher's Urogenital SiAincter Muscle 
which is very variable, yet possesses many anatomical and physiological relations. 
At various times this has been described by Johannes MoluvR as the Con- 
strictor of the Membranous portion of the ITrethra, by Fr. Arnold as the Ure- 
thral Muscle; an GuTHRlE's muscle; by CRlATEtl^lKR as the Transverse ITrethral 
and Ischio-I'rethral Muscle; by Krause and KOHI-RAUSCH as the Transversr 
Urethral Muscle; J. EIenix associates it with the Deep Transverae Perineal Miisi:te 
(Compressor Urethrae). Cf. the next figure. 



Pi^T' ^59* Male Perineum. VI. Pubic Region. Levator Ani Muscle. 

The Levator Ani Muscle has been exposed, a part of the Urethra below the point 
at which it traverses the Triangtilar Ligament has been removed. The vessels 
are preserved but the nerves, except the Dorsal Nerve of the Penis, have been 

cut away. 

This figure shews almost the complete surface of the Levator Ani Muscle 
with its different parts and the incomplete gap anteriorly. Some of the veins 
which traverse it have been preserved on the left side. Posteriorly the close 
relation which the Coccygeus bears to this muscle {of which it really should be 
regarded as a part) is seen. 

P'urthermore through the gap in the anterior part of the I-evator Ani, the 
Recto-Urethral Muscle (cf. Fig. i^i^), the Compressor Urethrae Muscle encircling 
the Urethra by some of its fibres whereas others pass transversely across in front 
of it can be seen. The Transverse Pelvic Ligament {or the Pre-urethrae Liga- 
ment of Waldeyer) runs across in front of a gap {for the transmission of veins). 
Between this ligament and the Suspensory Ligament of the Penis which is attached 
tn the lower border of the S\ -mphysis, is situated the gap for the passage of the 
superficial vessels of the Penis. • 

The Dorsal Arteries of the Penis are seen anastomosing in this figure, and 
the Dorsal Vein is seen to have bifurcated into Left and Right branches. The 
lumen of the Urethra, where it passes through tlic triangular ligament is almost 
circular if the mucous folds, which become obhterated during the passage of urine 
or of an instrument, be neglected. Tn diis Distal portion of the Urethra as it is 
embedded in the Corpus Spongiosum the Lumen is more oval. Here the separ- 
ation between the Corpus Spongiosum and Corpora Cavernosa is most distinct 



Pig. x6o. Female Perineum. 



Body of a Young Female. The skin and Sufxrficial Fascia, except of the Mons 
Veneris, have been removed. On the right side the su[>erfieial, mi the left side 
the deep layer of the Perineum is she^vn: on both sides the Os Innmninatum 
in exposed.- on the right the Great Sacro-Seiatic Ligament is preserved. I'easeJs 
and Nert/es are entirety preserryed im the right side, hut only partly on the left. 

The chief difference between the Mule and l-'emal<? I'crincum consist:} in 
the following; — 

Instead of the small urethral aperture in Uie triangular ligament of tJie Male, 
there exists in the t-'emale, a much wider opening for the Vestiblc. Whereas 
the Corpora Spongiosa are joined in the Male to form the Corpus Spongioaum, 
tlic corresiwnding parts in the Female remain distinct, as the Bulb of the Vesti- 
bule. So that the Bulbo-cavornosus Muscles in the Female remain distinct on 
either side: whereas in the Male,, they come together in a median raphe. A 
connection of the superficial fibres of the IVulbo-Civemosus, with the Sphincter 
Ani (like a figure S), is likewise present in the Female. The Bulbs lie on either 
side of the Vestibule at the base of the Ijibia Minora. These Bulbs of the Vesti- 
bule contain large quantities of Blood, so th.it injury' to them (e, g. during labour), 
may jiroduce serious haemorrhage. From these iliere extends forwards a \''enou!( 
Plexus which, near the I'renum of tlie ('litoris, pa-vies into the deeper tissues 
at the side of the Clitoris communicating at its mesial aspect witlt the Veins of 
the Clitoris {particularly those of the filans of the (!!lilorls). The Cor|)ora Caver- 
nosa ol the Clitoris arc much smaller than the Bulbs of the Vestibule or of the 
corresponding parts in the Male. They arise from the descending Rnmus of the 
Pubis on either side, and unite under the Suspensory ligament to form one shaft 
(divided by an imperfect septum); the Clitoris is curved with its conca%'it>' 
downwards and backwards, so that its extremity, the Glans. points towards tlie 
\'estibule. Many minute veins of the GUms unite to form tlic Dorsal Vein of the 
Clitoris, which opens under the Suspensory Ligament into the Pubic Plexus. 
(Cf. MaleJ 

The Bulb of the Vestibule having a jwsition different from tlie corre- 
sponding parts in the male, the glands, corresponding to Cowper's Glands, L e. 
BartiioLUJI's Glands lie internally and behind the Bulbus Vcstibuli. 

The Pubic Arch being tnuch wider, and the Iscliio-Cavemosus Muscle 
less developetl in the Female, the Urogenital Triangle is larger than in the Male, 
lo Virgins, the muscles in tlie subpubic region are well developed. During labour, 
the Vestible and surrounding parts an* stretched In a maximum and even fre- 
quently torn, so that a perfect restitution to the normal state never occurs. The 
Vestibule and neighbouring parts remain stretched after labour, so that the 
muscles become smaller and degenerated, or replaced by connective ti&sue and faL 

Tlie "True Perineum" which lies between the Vestibule and Vagina in 
front, the Anus and Rectum behind, is neitlMa* bruad nor strong. ."Rupture of the 
Perineum" is therefore a frequent occurrence during labour. Il f;dls lo the duty 
of the Obstetrician and Gynaecologist, to prevent this rupture by appropriate 
mechanical inCer\'cntion. to detect injuries and to suture them, and to cure Recto- 
Vaginal Fistulae. 
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Fig. 162. Oi^ans of the Male Pelvis^ seen from the left side. Nerves to the Seminal Vesiclf 
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Pig. 163. Organs of Male Pelvis, seen from the left side. Nerves 
to tlie Seminal Vesicles. Modified after Max FrAnkel. 



A sagittal stction has betH made through the left half of a maie pelvis. The 
section passes through SMro-Hiac Articulation, Tuberosity of the Ischium and 
Horizontal Ramus of the Pubis; this gives a view from t/ie left side of the 
Pdvia, — its Viscera and Nerves Most of the Blood Vessels fiave been 

removed. 



The Inferior \resenteric Sympathetic Plexus nins from the Artery of this 
name to the Aorta around which it forms the Abdominal Aortic Plexus, this is 
continued into the Ilypogaslric Plexus lying in front of the upper part of the 
Rectum. A UhIg lower down lies the Urge Rycto-Vesical Ganglion of FrAnkel 
which is connected with the ist Sacral (ianglion by a largi; nt^e. From this 
2 or J branches pass to a yet larger Ganglion (Great Vesico-Seminal Ganglion), 
Some of the brunches of the Recto- Vesical Ganglion go to the Plexus surrounding 
the Rectum. Several xmall branches pass from tlic l^ldic Hexus to tlic Great 
Vcsi co-Seminal Ganglion and a delicate twig to the Seminal Ve.'iicle directly. 

Several large and small branches pass from the Great Vesico Seminal 
Ganglion, one group runs in front of the Ureter, supplying it and terminating in 
the Posterior Wall of the Bladder, where they either run superficially for some 
Uistanre, or (jenetrate at once into the ^ftlscuL1r Coats; another gnmp runs 
rlirectly downwards; it contains filaments to the Bladder and the Upper Border 
of the Seminal \''e<aoIe, amongst these is a thicker branch which ramifies around 
the Vesical Orifice of the Ureter. The bulk of the fibres which leave the Gan- 
glion pass to the Upper pole of the Seminal Vesicle and form a large plexus 
around it 

Below the Great \'esico-Seminal Ganglion lies the Small Vesico>Seminal 
Ganglion, directly behind and internal to the Vesical Orifice of the Ureter. The 
roots of this Ganglion are derived directly from the Recto- Vesical Ganglion but 
there also exists a connection with the Great Vesico-Seminal (janglion. Fibres 
are distributed directly to the Ureter and Vas Deferens, a few run behind the 
Ureter to the l''undus of the llladder. while ? or 3 larger branches go to the 
upper pole of the Seminal Vesicle, here the>' anastomose with liie fibres from the 
Great VeMco-Seminul Ganglion. 

A very careful dissection exposes two strata of nerves (not seen in the 
figure), an upper going directly to the Prostate, and a lower lying on the Seminal 
Vesicle. Both lai-ers anastomose with each otlicr. In this lower stratum, Fhankel 
found ? other small ganglia which he calls Seminal Gangha. From the lower 
I>art of tlie HyjwK;uitric Plexus fibres also run directly to the Seminal Vesicles. 

JOHAKNP> MfLLliR called (in 1835) this p;irt of the Plexus ""the Inferior 
Hypogastric Plexus". NfAX Fr.\nkel iiroposes to divide this into a Superior, a 
Middle and an Inferior Maemnrrhoidol Plexus. The Utter would he applied to 
the Plexus on the Rectum below the Levawr Ani 



Fig. 163. Gluteal Region. 



A large window has been cut out of the Glvteus Ma.\imus Muscle; from the 
Gluteua Ah-diu.s and the I'yrifurmix Muades, smaller fiiects hat>e been removed. 

Under an extremely thick layer of superficial fascia, lies the Gluteus 
Maximus Muscle, which covers nearly the whole of Uie Gluteal Region. The 
following br>ny prominences can he felt: the Ocst of the Ilium, the Great Tro- 
chanter and with less ease, because covered by the Gluteus Maxinius. the Tubero- 
sity of the Ischium. The upper and outer part of this muscle passes over the 
l»sterior and outer aspect of the Great Trochanter and is inserted into the Fascia 
I^tu. A Superficial Trochanteric Rursa placed witliin the superficial fascia is 
rare. The Gluteus ^Iil^imus covers important vessels and ncr\'es; at the upper 
border of the I*yriforniis Muscle, emerging with it through the Great Sacro- 
Sciatic Foramen, is the Gluteal Artery, a branch of the Internal Iliac Outside 
the Pelvis, the trunk of this vessel is short, and soon divides into 5—7 branches 
to the Glutei Muscles. A large branch (Superficial Branch) becomes more super- 
ficial by emerging between the Gluteus. Medius and J*yriformis Muscle, to run 
under cover of the fJluLeus Maximus. Another large branch {Deep Branch), runs 
between the Gluteus Medius and the Gluteus Minimus, this divides into a Superior 
and an Inferior Branch, the former of which follows the middle curved line. I>eep 
to these vessels Ues the Superior Gluteal Nerve. At this point a variety of Sciatic 
Hernia may occur. 

At the lower border of the P)Tifonnis Muscle, tlie Grejit Sciatic Nerve 
emerges at a point corre-sponding to the junction of the inner and middle thirds 
of a Hue drawn from the Great Troclianter of the Femur to the TuberoMly of 
the Ischium. At die lower border of the (Jluteus Maximus Muscle, the Great 
Sciatic Nerve is easily exposed, because at this point, it is only covered by skin 
and superficial fascia; at a lower level it is covered by the long head of the 
Biceps Muscle. 

Internal to the Great Sciatic Nerve, lies the Sciatic Artery, a slightly 
smaller vessel than ihc (iluleul Artery. This vessel gives off llie Companion 
Arterj- to the Sciatic Nerve. Between tlic Sciatic Artery and the Great Sdatic 
Nerve lies the Nerve to the Gluteus Maximus Muscle, — the Inferior Gluteal 
Nerve — . 

Most internally, the Internal Pubic Artery emerges at the lower border 
of the Pyriformis Muscle, and after crossing the Spine of the Ischium or the 
smaller Sacro-Sciatic Ligament re-enters the Pelvis through the Sacro-Sciatic 
Foramen, but does not enter the Pelvic Cavity (cf. Kig. 150). 

A second variety of Sciatic Hernia may protrude below the Pyriformis 
Muscle, where the structures mentioned leave ttie Pelvis; a third varieQ' miiy 
occur at the Lesser Sacro-Sciatic Foramen. 

The Hij)-Jfuint lies under cover of the Pj'riformis Muscle in front of the 
Obturator Intemiis and Externus Muscle.^ and in Consequence is scarcely acces- 
sible from behind. An important Bursa Ues between the Tuberosity of the Ischium 
and the soft parW over it, e. g. the Sciatic Bursa. 
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Fiff. 163. Gluteal Eesion. 
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Pig. 165. Proatal Section through the (Right) Hip-joint. 



TTtis section is not quite ijerticai, hut is direcUH obUqtifty from above and in 
front, downwards and backwards. The Hip-joint tst ihe most deefity situated 
of ait the large joints in the body, and is covered on all sides by thick muscics. 

Access 19 obtained more easily from the outer side over the Great Tro- 
chanter, because in this situation there are fewer Vessels and Nerves. 'I'hc 
Socket of the joint is ineomplctely covered by cartilage at the Fossa Aceiabiili 
which is filled with fat. At this point, the bony wall is very thin, and easily 
allows of perforation by disease, which may subsecjuently extend in the Pelvis. 
The Socket is deepened by a dense fibrous ring, the Glenoid Ligament. 'ITif 
Capsule of the joint extends on to the Femur, — to a varying extent at different 
parts — . in front it reaches the fntertrochanteric I,ine, behind it is inserted on 
to the Neck uf the I'emur. about */itti iuch below the middle of the neck, so that 
a considerable part of the Nec.-k lies within the Capsule and fracture* of the 
Femur may consequently be completely Intra-Capsii]ar. The Capsule is strongest 
in front, owing to tlie Ilio-Femoral Ligament (IIertini, liir.ELOw) which passes, fnmi 
the Antero-Inferior Iliac Spine and the bone internal to this, over tlie Capsule 
with which it blends, la the Inlertrochanieric Lin^. .Superficial to Bir,Ei.n\v's 
Ugament, lie the 3 'lendons of origin of the Rectus F'emoris Muscle which 
arise from the Antero-inferior Spine and the brim of the Acetabulum. The angle 
between the axis of the shaft and the axis of the neck (Angle of inclination of 
the Neck) of the Femur varies' from 116" to 138" ^MIKUU^^) but ta usually 
about 120" to 133", the avenige being li^*. As a rule the longer the neck, the 
greater the angle. 

The architecture of the cancellous tissue is briefly as follows: A pressure 
system of Cancelli converges from the surface, commencing at right angles to the 
surface on the inner side; a trartion system i:rass(5i the former at right angles, 
forming arches, which run from the outer compact tissue with their convexity 
directed upwards lo the middle and lower parts of the head, and the adjacent 
portions of the neck. The third {muscular traction) system begins at the Great 
Trochanter at right angles with the insertion of muscles into it, and passes 
inwards forming arches with their convexity directed upwards: this system cnwses 
the former at an angle of 45*, together with the first set, this forms the strong 
vertical plane of compact bone which Mekkel calls the l''emoral Spur (Calcar 
I'"emorale). 



Pig. 167. Inguinal Region; 2nd Layer. 
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Specimen from a man aged }}. Skin, Subcutaneous Tissue and Lytnf>hatic 
Glands have beeti removed. The Lymphatic Vessels which perforate the Deep 
Fascia in one region — the Cribriform Fascia — have also been removed. The 
Fossaovaiis {Saphenous Opening) , and above the Femoral Vein,t}te" Inftmdibuliform 
Process" (Waldeyer} derived from tSie Trausversalis Fascia are shewn. 

Not only the Aponeuroas proper of the External Abdominal Oblique 
Muscle but also the Fascia I.^ta and the Fascia coverinjf the Pectatieus Muscle 
etc., may be looked upon as tendinous expansions of this Muscle. Not only in 
animals, but also in man, this muscle extends directly or indirectly on to the 
Thigh. The Fascia Lata can be made tense in all bodies by pulling on the 
External Oblique MufM;]e. Below PmrpART's Lijijanicnl. special arrangements occur 
which have been produced by the pa.ssage of the Vessels through the Fascia. 

The usual description gi%'cn is: The Fascia I^ta which envelopes the 
thigh, like a tense membrane, divides below the tnner part of Poupart's Liga- 
ment into 2 layers. The Deep Layer blends with the Hi o- Pectineal Fascia, *nd 
passes upwards behind the Vessels. The Superficial l.aypr is attached to Pou- 
I'AJO's Ugament; over the Femoral Vein and internal to it, this fascia is per- 
forated at many points, through which Supierficial Vessels enter the deep layent 
(Crilwiform Fascia). Wlien this fascia is removed togetlier with the subjacwit fat. 
a groove is exposed; Fossa Ovalis or Saphenous Opening. 'ITie lower margin 
of this opening is always .sharp (the Falciform Margin); over thb the l^ng 
Saphenous Vein passes to open into the I*"einoral Vein. The upper and outer 
margin which can be dissected out Is attached above to Poupart's Ligament, 
and partly to GiMRERNAT's Ligament. Ihe Saphenous Opening is merely 
intended for the transmission of vessels comparable to many other openings in 
superficial fasciae, through which veins pa-ss; witli this difference that the opening 
is too large for the vein. 

The Superficial Vessels which pierce this Fascia are: — on the inner side. 
External Fudic Vessels; above, Superficial Epigastric Vessels; on the outer side, 
the Superficial Circumflex Iliac Vessels. Like all vessels situated close to their 
origin from a large artery or near their openin^^ intn ;l l.^rge vein, these i^midl 
vessels bleed furiously when cut 



Fig. i68. Inguinal Region, 3rd Layer. 
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Male, aged $j. The Fascia ImIu and the Lymfikatics of (he Groin have been 
removed. Tlie Aponeurosis of the External Abdominal Oblique Afusde (and 
the External Abdominal Biug) has been slit up and the chief consliluenis of 

the H/fcimatic Cord dissected out. 

When the Riscia T^ita which stretches across die Inguinal Region has 
been removed, a trianKul-ir space witli its base tliroctecl upwards, and its apex 
downwards — Scarpa's Triangle — is exposed. The upper boundarj- of dii& 
area is PouI'ART's Ligament; the internal. Adductor Lonjj^is Muscle, which arising 
from the bone below the Pubic SjMne. runs outwards and downwards, to be 
iiisc^rted into the middle third of the middle lip of the Linea Aspera; ilie external, 
Sartoriiis Muscle, which ari.sing below the Anlero-Superior Spine of tlic Ilium 
descends obliquely inwards and downwards, over the Internal Gindylc of the 
femur, to be inserted on the inner surface oE the Tibia as far down as the Crest 
of the Tlbia^ A 

In this Triangle, the Anteriw Crural N'erve and the main vessels are 
exposed. The Femoral Artery lies directly under Poui'art's Ligament, at the 
mid-point between Hk Anterior Superior Iliac Spine, and the Symphysis Pubis, 
and p.isses aJmoM vprtir.dly downwards. M the ligament, the Femoral Artery 
can bo readily compressed by digital pressure against the horizontal ramus of the 
Pubis. In Starpa's Triangle, the Femoral Artery gives off jjostmorly, (he r>eep 
l-emoral Arterj'. ap.irt from the .sm.iller branches, I-'ig. ifi; — Superficial Kpigastric, 
Superficial External Pudic and Superficial Circumflex Iliac Arteries — . As the 
Deep Fpmoral Artery is a l>ranch of large st/e, there occurs at iLs origin, I'/jinch 
below Pou part's Ligament. « sudden diminution in the calibre of the Superficial 
I'emoral Artery. 

'ITie l-'cmoral Vein lies to the inner side of the Artery and is enclosed in 
its sheatli. but soon passes behind the Arti^-y. This Vein receives the Long 
Saphenous Vein, which paases over the margin of the Fascia (see Fig. 167). 
Internal lo the Vein, is situated the Crural Ring (see Fig. 170). The space 
below the ring.. - between the Adductor Longus, Femor.al Vein, and Pectincus 
Muscle — i« filled up with fat and deep lymphatic glands. The Anterior Crural 
.Verve appears in the Muscular Compartment under I^upart's Ligiiment. and 
lies about '/tths inch external to the Artery in S<-AkPA's Triangle. This nerve 
disappears under cover of the Sarlorius Muscle and divides into branches which 
supply the sVin on the Anterior Aspect of the thigh, the Sartorius and the 
(JuadricGjis F,Ktensor. Deep to the Vessels and the Nerve lie the Ilio.I*soas and 
Pecthieus Miisciex. 

At die Apex of SiakJ'A's Triangle, the Sartrvius passes oblicjuely over 
the vessels. This muscle has. therefore, to lie drawn aside in rtrder lo expose the 
funher course of Iwih Arterj' and Vein. 

The figure also shews the constituents of the Spermatic Cord: Vas Deferens 
with the Vks!wU to the Vas. Spermatic Artery and the Pampiniforni Plexus of 
Veins, Cremasteric Vessels to the coverings of thi: Cords. 

The Cremasteric Vein is of importance because it always communicates 
with th** I'iimplnift-rm Plexus, though it opens into the Deep Epigastric Vein 
(Collateral \"enous Channel). 



Pig. 169. Inguinal Region, 4th Layer. Hernial Orifices, Iliac Bnrsa. 



Afaie aged 60. Tht Sfifrmaik Cord has been drawn out of the Ingutnal Canai 
and nit off. Vas Deferens (itiue). Fascia of Pr-tiis is opened up and the Oonai 
Vessels and Mervus are exposed. External part of Fascia Lata has been retnoved. 
Anterior Crural and lixternal Cutaneous Nerves have been lopprd off short. 
A piece has been cut out of the Itif-Psoas to expose the Iliac Bursa (pink). 
The Pelvis and Head of the Femur are indicated in dotted lines. The dotted 
ellipse wer the Head of the Fimur indifiatcs the position and size of the com- 
mttnication between the Iliac Biiria and the Hip-fotni (in this case). 

Ini mediately exiernal to ihe Common Femoral Artery, but on a slightly 
deeper plane, arc ^ l]io-Pso;is Muscle and ihe Anterior Crural 'Serve. 

A very \avz^ bursa (Iliac Rursa) semrates the Ilici-I'soas Muscle froin the 
irorizontul Ramu^of the Pubis and the (.mtule of the Hip-Joint whereby the 
Muscle plays over the edge of the bone witJioul friction. 'I"hc (Capsule of the 
Hip-Joint is vveak at its point of contact with the Iliac Bursa, and in some cases 
(1 in to) there exists a communication between these 2 cavities. 

This Bursa may extend some distance into the Pelvis which occurrence 
is of practical iniporlance in connection with primary disease of this Bursa, When 
swollen the difficulty of dia^^osis arises between enlarged lymphatic glands, 
aneurysm of the Femoral Artery, or disease of the Hip. An accurate anatomical 
knowledge of this bursa is the only clue to a correct diagnosis. Again inflam- 
mation may spread from the Hi]i-Jctint into the Bursa, via a direct cnmmunication, 
by jMcrcing the thin septum, and further extend into the Pelvis. 

The figure also sliews the inip<jrtanl relations of the Hernial Orifices, 
The fibres of the External Abdominal Oblique Muscat- diverge at an acute angle, 
and form the 2 pillars of the I-lsternal Abdominal King. The Internal Pilbir ends 
in the middle line (or reaches lo the opposite side) at the Symphysis Pubis by 
.sending fibres into the Suspensory IJgament of the Penis. 'Ilie Outer Pillar is 
chiefly inserted into the Pubic Spine. The angle between the diverging fibres 
and the anterior aspect of the cord are covered bj' intercolumnar fibres which 
hold the two pillars together. Poupart's Ligament is a thickened fibrous cord 
or rather a tendon or tendinous cord (the lower border of the External Abdominal 
Oblique Muscle). 

Krorn the External Pillar and Poui'AKT*s Ligament which are blended 
together, many fibres spread in various direction.s and to some of these names 
have been applied. The fibrous ma.s.s which stretches across to the Fascia covering 
the Pectineus Muscle. ne;ir the Spine of tlie Pubis, and forming a triangular 
ligament willi the base pointing oniuards has been called OilMBERNAT's Ligament 
(Fig. 170). 'ITie fibres directed ujiwards and backwards to reach the bone, have 
been called the Ilio-Pubic band. Both ligaments are usually blended together. 
These structures are not constant, and their descriptions are most variable. 



Fig. 170. Inguinal Region, left side, 5th layer. Subperitoneal Hernial 
Orifices. Hip-Joint. Obturator Region. 



The fnguifiai Region and neig/ibouring parts have been exposed layer by iayer 
in an adult -male; above Povi'.-iRT's Ligament the Subf/eritotieal Hernia/ Ori- 
fices are exposed. At the lei'cl 0/ Porp.-iKi's Ligament Afusde^n and l'e.'..*ir/.v are 
cut across so lltat Hie Atuscuiar Compartment and the Vttscular Compartmetit 
(opening for Femoral Hernia) are seen. Below the Ligament un the inner side, 
a piece of the Peclineus has been cut out so thai the opening 0/ tite Obturator 
Canal (extertiat opening of Obturator Hernia J is shewn; on the outer side the 
Hip-Joint has been exposed and the joittf cavity widely opened. 

The Hip-Joinl lies immedialely external to the Artery but on a mtirh 
deeper pliinc. The Antcrinr C'runil Nerve lies almrxst over the mlclcllc of the 
Head of the Femur. The Head of the femur can only be felt from in-front in 
very thin people. So that owing to its deep situation and its proximity to the 
large vessets, the Hip-Joint is not very eaaly accessible fnim in front 

The Internal and External Circumflex Arteries, of considerable size, are 
(jiven off from the Deep l-cmoral Artery, but one of them. occaMonally Iwth. 
may come off from the Common or Superlicial Femoral Artery. 

Internal to the vessels ia a landmark of some imponaiice. If the Pectineus 
Muscle be removed the External Obturator Muscle is exposed as it arises from 
the outer surface of the Obturator Foramen and the Obturator Membrane, and 
rnns outwards lo the Difiital Fossa. The Membrane closes the Obturator Foramen 
except at its anterior and external angle: here a small gap hardly '/tth Inch in 
diameter atlowi the Obturator Vessels and Xerve to j>ass, A ticmia may protrude 
through the orifice - Obturator Hernia — its piwiition prov«*s the tllfficulty of 
diagnosis, and its close proximity to ilie Obturator Nerve sometimes causes pain 
in the area of distribution of the nerve owing to pressure by the Hernia. "Yhe 
figure also shews structures pasang under Poupart's Ugamcnt which together 
with the upper border of the Pelvis forms a large slit-Iilce space divided 
into two compartments by the Ilio- Pectineal Fascia. This fascia, wliich is derived 
from the Fascia covering the Iliaciis Muscle and accompanied the Ilio-Psoas down 
to tlu- I-esser Trochanlrr of tlie Femur, is firmly attadied to the Ilio- Pectineal 
Eminence. In the outer compartment in the Uio-PSoas Muscle with the Anterior 
Crural Nerve embedded in its anterior surface. In tlie inner compartment are 
the Large Vessels and the Pectineus Muscle, lielwcen the Femoral Vein and 
the outer margin of Giubermat's Ligament there remains a small space fillcU 
by loose connective-tis.iue; this is the Femoral Ring, the most important spot at 
which the Peritoneum can readily be pushed forward and give rise 10 a Femoral 
Hernia. Here we find situated the Deep Inguinal l.j-mphaUc Glands, one of which 
goes by the name of Cloquet's Gland. 

A Femoral Canal does not exist (as a preformed Canal) in normal sub- 
jects. It is the result of the descent of a Femond Hernia. 
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Tig. 173. Hortib's Canal and Popliteal Space, left side, seen from the inner side. (Jobbbi's Fj 



Sdwiiin CMDpiiny, K«w 



Fig. 173. HUKTBR's Canal and Popliteal Space seen irom the inner 

side. (JOBERT's Fossa.) 



Left Leg of a girl aged t$ years. A piece has been etH out of the Surtorius 

Afuscie. 



In ihe upper part of the thigh the Femoral Artery lies on the anierior 
aspect of the limb. lower down it is on the inner side und finally on its jKistmor 
aspect In it8 course the Arterj- crosses the Femur at an acute angle. Above tlie 
Artery lies internal and superficial to the head of the bone but subsequently it 
aj>proachcs the inner side of the shaft, and jfets on to its posterior surfiice. The 
course of the Artery is almost in a line drawn vertically downwards wherras ihi' 
axis of the Fcnmr us ohliqiic. lhu.s the (Tossing is brought about. 

Above the Artery is in front of the Adductors but as these muscles, e. |^. 
Pernineus. Adductor Longus and Adductor Magnus, are inserted by a. broad 
membranous tendon alon(; the entire length of the Linea Aspera from the {.esser 
Trochanter as far down as the Inner Condyte. the Artcr>- must pierce this tendon 
in order to reach the posterior .surface. This occurs in the Adductor or HuNTEtt's 
Canal. Below the ajiex of .Sc:arpa's Triangle the Arierj' is covered by tlie Sar- 
lorius Muscle and rests ui»n Ihe Adductor Longus Muscle. About the middle 
of the thigh il reaches IUtjter'.s Can.^1 which is formed by a strong Aponeurosis 
spreading; from the Adductor Longus and Magnus Muscles over the Vastus Intemus 
Aiuscle. At the end of this canal the anery j)ierces the Adductor Tendon. Thb 
canal bounded in front by the Aponeurosis mentioned, behind by the Adductor 
Longus and Magnus is about 2 inchc& long and terminates at the junction of the 
middle and lower thirds of the thigh. The Long Saphenous \erve enters the 
canal with the Artcr)'- but perforates, in conjunction with the Great Anastomotic 
Artery, tlie Anterior wall of this Canal about its middle. Two accompanying 
Veins pass through the Canal with the Artery: of these veins, one is usually veiy 
diminutive. The 3 Perforating Rriinchcs of the Deep Femoral Artery perforate 
the insertion of the Adductors in a Mmtlar way, to gain the posterior aspect of 
die Thigh. 

For operations — e. g. in cases of Acute Osteomyelitis — which require 
exposure of the Femur throughout its extent, the outer side is chosen because 
internally and anteriorly the large vessels are in the way: on the anterior aspect 
the upper cul-de-sac of the Knee-joint may be injured, posteriorly the Sciatic Nerve 
and lou-er down tlie vessels. On the outer side there are no important Vessels 
or Nerves. 



Fi£S. t74 and 175. Transverse Sections through the Thigh at the end 
of the upper and middle thirds. 



Froxen Section. 



Three powerful groups of muscles surround the thigh and enclose it so 
completely that the Great Trochanter and the Condyles alone remain subcutaneous. 
In front, the yuadriceps Extensor (Rectus anMn}f from the Anterior Inferior Spine 
and brim of the Acetabulum, Vastus Internus, Vastus Kxternus and between these 
the CrureUB arising from tlie Femiir); internally, the Adductors (Adductor Brevis. 
Adductor l^ngus. Adductor Magnus, Peclineus and Gracilis) arising from tho 
Pelvis; behind, the Flexors (Biceps, Semimembranosus, Semiiendinosus) arising 
from die Tuberosity of tlie Ischium witli the exception of the Short fiead of 
the Biceps. 

The Extensors increase in miiss as far as the lower third because they 
receive fibres from the Femur. The Adductors diminish regularly until they 
merely form a tendon at the Knee-joint. 'ITie Flexors are reinforced by the 
Short Head of the Uiceiw and diverge at the Popliteal SjKice 10 the outer and 
inner sides respectively. 

A very strong fascia surrounds the muscles of the (high enclosing them 
so tightly Uiat after division of the fascia Uie muscles protrude through the slit, 
like a hernia. The fascia is strongest on the outer side because it receives the 
tendinous expansion of the Tensor of the Fascia of the Thigh, and of the Gluteus 
Masimus, From the Fascia two membranous Septa stretch to the bone, thus 
dividing the muscles into z groups; the External Septum extending from the great 
Trochanter along the outer lip of the f.inea Aspera down to the External Condyle; 
the Internal Septum from the Lesser Trochanter along the inner lip to the Tendon 
of tlie Adductor Magnus. Tlie figures shew the different positions of the Femoral 
Artery. In Fig. 174 it lies just above the slit in the Adductor on the inner side, 
and slightly anterior to the Bone. In Fig. 175 it has already reached the posterior 
aspect of the Bone. The Deep Femoral Arterj- is still visible as a lai'ge vessel 
in Fig. 174 between the Adductor I,ongu.s and Adductor Ma^us. It diminishes 
rapidly in size by giving off the Perforating /Vrleries. 

While the Anterior Crural Nerve divides ra])idly into its branches 90 much 
so that the main trunk is no longer evident in our figures, the Sciatic Verve 
remains disu'nct on tlie back of tlie thigh, being well surrounded by fat and lying 
in the triangular space between the Adductors and the already diverging Flexors. 
In Fig. 175 the nerve has already divided into External and Internal Popliteal 
Nerves, which, however, lie in close apfiosition, 

The Adductors and Flexors axe less distinctly separated from each oth< 
than they are from tlie Extensors. The Sartorius has throughout its course 
special canal, formed by the splitting of the Superficial layer of the Fascia. This 
statement holds good also for the Gracilis and Rectus in the upper part of 
the thigh. 

The thin special fasciae of the Flexors and Adductors are easily perforated 
by pus. They are practically lymph spaces between the muscles and their neig 
bouring parts. 



Pig. 176. I/eft Knee-joint and Surrounding Parts. Seen £rom the 

outer side. 



I*reparation tnade from a female aged s^ years. Ptasier of Paris had been 
{ injected into the Knu-Joint. Boundaries of the foini-Cavity (pink); the Tibia- 

Fifmlar Ariictdation which does vot communicate with the knee-joint, dark red. 
The indef>endetit hursae around the knet-joint (biite). The Sower parts of the 
Vastus Kxternus and Hice/ts Muscles hm-e been removed; the attachment of the 
llio-Tibial Band and the insertion of the Biceps into the Head of the Fibula 

and into the Tibia are preserved. 

The Fascia I^ta of the llugh is continuous with the Fascia eticlosing the 
leg, and is reinforced by a broad strand of fibres the Ilfo-Tibial Band of ilAissiAT. 
wliich is derived from the Tensor of the Kasda of the Thigh and some fibres of 
the Gluteus Maximus Muscle; this ftand runs down to the Tibia, and blends with 
the Capsule of the Knee-joint. It checks Adduction of the Thigh, The figure 
&liews the extent of the Knee-joint Cavity and of the upper cul-de-sac, wliich 
practically always communicates wiili it, distended as ia the case in serous, purulent 
or haemorrhage exudations. One observes that the greatest extension of the joint 
is jjnssible in the forwjird direction. A tense effusion pusJics the Patella and the 
Common Kxtensor Tendon away from die bones, so that, under these conditions, 
the Patella is nut in contact with the underlying hones but rides or dances on 
the fluid. Laterally no great degree of bulging is possible, firstly, bt^cause the 
Synovial Cavil}' does not reach far either upwards or downwards over the joint- 
slit; secondly, because the extremely strong Literal ligaments are tightly stretched. 
Posteriorly around the Condyles of the Femur, tlie capsule is more extensible. 

In addition to the |-*repate!lar Bursa (cf, explanation to Fig. if 1), and the 
deep Infrapatellar Itunsci, which Wvn between the Tibia and the Ligament uf the 
Patella, the almost constant External Inferior Bicipital Bursa is shewn lying be- 
tween the Biceps Tendon and the External lateral Ligament. IJke the bursa 
above mentioned, tliis never communicates with the Knte-Joini. 

Further, the vessels which take part in the anastomosis on the outer nde 
of the knee-joint are visible. 

The blood-supply of the Anterior Aspect of the Joint which bas (o bear 
much pressure (e. g. in kneeling) is abundant. 

On the inuM- side, the Superior and Inferior Internal Articular Arteries, 

on the outer side, the Superior and Inferior External Articular -\rteries, form the 

Anast(»nosis which is reinforced by the Great Anastomodc Artery, and the 

Recurrent Tibial Artery. 

^ The Anastomosis i.s partly superficial between the Patella and the Skin. 

I partly deep between tlie Tendons and the Ligaments. 



Pig. 177. Sagittal Section through the Knee-joint during Extension. 



Frozen SeitUm //trough the External Cotidxle of the I'eviur and the Tibia; the 
Patella is not cut along its greatest longitudinal axis. 

The Knee-joint is easily iiccessible from in front or either side, only on 
its posterior surface, do we find larjje muscles and between them important Xerves 
and Vessels. This Synovial Cavity is the largest in the body; moreover, it is the 
most complex joint on account of its various Intrinsic Ligaments, 

The insertion of the Capsule is different on all sides. The joint-cavity 
extends highest in front, as far as 1', to 2','| inch, above the margin of the 
Patella, if we take into account the Subcrureal liiirsa, which nearly fdw^ays com- 
municates with the Joint. C)n both sides (cf. Fig. 180), the insertion of the Capsule 
reaches close to the line of the joint, posteriorly, it extends upwards as far as the 
upper limit of the Condyles of the Femur, below it follows the Tibia to a lesser 
extent Thus the anterior and posterior surfaces of the l''emoral Condyles are 
within the Synovial Sac, but not so their lateral .surfaces. 

The anterior wall of the Capsule is f<irmed abo\e by the Tendon of the 
Quadriceps; between this tendon and the anterior surface of the Femur there is 
always a Bursa which is of importance because it C()mmunicates, occasionally in 
children, but invariably in adults (qJs "/q), by a more or less wide opening (cf. course 
of a director in the figure), with the Joint-Cavity. This Bursa may, therefore, be 
regarded as a part of the Jninl-C'avity, and be called the upper cul-de-sac of the 
Knee-joint, Accumulations of fluid within the Knee-joint cause bulging at this 
spot. Below the point of insertion of the (Juadriceps Extensor to the upper 
border of the Patella, the wall of the joiiit is formed by the cartilaginous covering' 
of the posterior surface of this bone. The Ligamentum Patellae attaches the lower 
border of this bone to the Tubercle of the Tibia. Between it and the Tibia lies 
the deep Infrapatellar Bursa which d'^es not communicate with the Joint on 
account of its being separated by a large Synovial-fold - Plica Synovialis Patellaris. 
This is attached to the Intercondylar l-ossa (Cruci;)] Ligaments) by sagittal fibres. 

lictween the Tibia and the I'emur, the P'xternal Semilunar Cartilage is 
seen in the figure, its inner concave margin is sharp, its external convex margin 
is firmlv connected with the capsule of the joint. 
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Fig. 178. Sagittal Section through the Cleft) Knee-Joint during flexion. 

Seen itiiiu ihe outer (lett) side. — ';, NaL Size. 



IIfIiiumi Liiniivd. IiuuiIhu. 



RcIhbu Cuiiipuiy, Ken- Yoilt. 



Pig. 178. Sagittal Section through the Left Knee<Jomt during 

Flexion. 



This preparation luas tnade from a man aged 8j years. Formal was injeited 
into the limb, and the knee, forthwith, flexed to its utmost limit, was kept i» 
that position. On the fvUowing day the section was made without freezing. 
In spite of advanced age and a high amputation through the right leg this joint 

was quite normal. 

In contrast will) die extended portion (Fig. 177) this fiffure indicates the 
relations during extreme flexion. As the section has been carried almost through 
the middle of the joint, a larger part nf the Intrinsic ligaments is shewn than 
in Fig. 177. 

As the Patella is fixed by die Ligament of the Patella to the Tibia, the 
Patella leaves the Anterior Surface of the Femur during flexion, and comes to 
lie in front of the Joint-sli^ which it does not cover during extension. The Capsule 
is folded backwards, and the Vessels and Nerves are extremely bent. To such 
frequent bendings of an imperfect elastic arterial tube, is attributed ilie main cause 
nf the not-uncommon aneurysm of Uie Popliteal Arterj'. Of llie 2 Crucial Ligaments, 
the figure exhibits the Anterior: this extends from the depression in front of the 
Spine of the Tibia (Anterior Intcrcondyliir I-'ossa) upwards, outwards and back- 
wards to the inner side of the External Condyle; its function, like the Posterior 
Crucial Ligament is to check excessive rotatory movements. 'I*be Jlica Synoviatis 
Patellaris fills up the s[>ace between tlie Patella. Articular Surface of the Tibia, 
and the Crucial Ligaments. 

One of the most striking changes which occurs in this joint during flexion, 
is relaxation of the External lateral Ligament — tliis is not seen in the figure — . 
Attached to the Femur eccentric to the axis of flexion, this ligament becomes tense 
during extension and prevents rotation, but during flexion it is relaxed and allows 
inward rotation of the leg. These movements, however, are limited by the C'ructal 
Ligaments. .\ glance at the figure shews its complexi^. Contrary to the other large 
joints, which cither have a free joint cavity or are at the outset traversed by one tendon 
(e. g. Slioulder, by tendon of biceps. Hip-Joint by Ligamentum Teres), the interk«r 
of this joint contains a complicated arrangement of ligaments which lead lo the 
formation of numerous pouches. In cases of suppuration in the Knee>jojnC. the 
purulent products, therefore, tend to remain in these recesses and clefts, and are 
onlv removed with difficult^-. 



Pig. i8i. Transverse Section through the Knee-joint. 



Pmtn Sftum. 

This frozen section shews (he Prepatellar Bursa i Subcutaneous and Subfascial Com- 
partmciits), the latcrsl ligaments and aniciior to theac, the Ketinecula oi tlir Paiclla, which 
strengthen the Capsule. These Ketinacula become of importance in Fracture of the Patella. 
When the PatcUa is broken trana verse ly, the functional iinpairinent of the Fjileniwr Apparatus 
will depend on \he extent of the destruction of these Retinacula. 



Figs. iSa and 183. I/ytnphatlcs of the Popliteal Space. 

A(p. /fti, Frftu a mam Ogrtt 41 ymrt. — Fig. itj. From a ta^mait agtS lio jrt«tt. 

Normally there occur in the Popliteal Space more Lymphatic Glands than are usually 
stated (3— 5); tliey are easily overlooked on account of their small irize and the difficulty of 
their distJ<;ction in fnt Kubjects. They may he divided into three ^rctupi (of at least one gLand 
evch*: a .Superltciul ^ruup between the External Saphenous Vein and External Popliteal Nerve, 
separated from the latter hy a thin fiifccia - the Superticial Popliteal Gland. The greater 
number lie close to the Popliteal Vcsxelst under cover of tlie Internal Poplilcnl Nerve — the 
Deep Popliteal Glands. Variable in position is a gland below the ve«)ieU which receives the 
bulk of the lymphatics of this opace; whereas the Afferent Lrtnphatic Ve»els to the different 
groups of glandi arc fairly constant, there is much variation in the Efferent Vessels. Therefore 
different ciises are depicted. 

In Pig- 182, iarjce Lymphatics, accompanyinK the Short -Saphcruiua Vein, join the 
Superficial Gland; one Etferent Lymphatic exteod^i upwards with the Femoro-popliteal Vein, 
another Rffcrenl Lymphatic divides and joins the Articular Gland, which thus becomes a second- 
ary gland to the Superficial as well as to the Deep Gland and the Lymphatics of the 
Joint. The lar^e Etferetit Vessel opened, in this in.stancc, into the Etlctcnt Tract {fir!>t mentioned), 
of the Superficial Gland and extended upwards as a stray vessel, to 4 inches beyond the ligurc, 
under ever of the fascia. After piercing the fascia it divided into 5 branches, and after a 
curved course opened into the Lower Internal Group of the .Superficial Inguinal Glands. 

Tlic arrAiigcnicnt ol the Lymphatics in Fig. tKj is similar. The Afferent VcsseU join, 
in this case, to form a thick trunk which possra with the Popliteal Vein through thr D|R'nine 
in the Adductor Mafcnus. Between theae two extremes there are endless variations, )>otb paths 
bemg used in equal or unequ»l proportions at the .lamc lime. We are not satisfied of the 
presence of a third psih; if such were employed it would, theoretically, lead along the Great 
Sciatic Kervc to the Pelvic Glands. The Lymphatics of the lower ealremtty begin at the foot 
and follow, in front and on the inner side, the Lc^nt; Saphenous Vein; on the posterior aspect 
they partly pans over the Popliteal Space and go to the mncr side; partly, as shewn in the 
figure, to the Popliteal Space, under the fascia, accompanying the Short Saphenous Vein. 

So that these Lymphatics may reach the Deep Inguinal Gland by following tl'c 
Popliteal and Femoral Vessels, or Join the Superfkiul Inguinal Glands after having pierced 
the fascia. 

In Fig. 183, the Buna in connection with the Semimembranosus Muscle has been 
opened and the Buraa under the Inner Hoad of the Gastrocnemius is shewn projected throu|^ 
that Muscle. Both communicate at the red spot which is marked by a f. We were unable 
in these cases and in 8 others, to shew any communication between these Bursae and the 
Knee-joint. 

It, therefore, seems doubtful whether this Bursa communicaiec fin %tA or */« of all 
cases), with tlie Joint as ia stated in the books. 

Weak spots in the Capsule favour the perforation backwards in pathological cases; 
in the removal of Hygromata, the joint ia frequently opened 00 account of the tenuity 
of its walL 




Fig. 184. Popliteal Space. 



The immediate continuation of the Fascia Lata is known us the Popliteal 
Fascia which, after covering the Popliteal Space, becomes directly continuous vAth 
the Fascia of the leg. On this lies the Short Saphenous Vein which sinks into 
the Popliteiil Space and opens into one of ihe Popliteal Veins. After removal of 
this fascia, the Popliteal Space i* exposed. This space is formed by the diverjfing 
Klcxnrs of the leg (IMceps on the outer side inserted into ihe Head nf the Hbulii. 
Semimembranosus and Scmitendinoaus on the inner side inserted into the Crest of 
the TiWa.i. while out of the depth of the apace, emerge the two converging heads 
nt the Gastrocnemius. In this way a lozenge-shaped space is formed (void of 
muscles), which contains, well surrounded by fat, the Large Vessels and Nerves. 
The most superficial structure is the Internal Popliteal Nerve which traverses the 
space almost vertically, to disappear, after givitig off its Communicating Tibial 
Branch, under cover of the Gastrocnemius Muscle. The divison of llie fireat 
Sciatic Nerve into Intenial and External Popliteal Nerves, has occurred at about 
or above the middle of the thigh. While the Internal Popliteal Nerve passes 
almost vertically downwards in the middle line, the External runs downwards and 
outwards along the inner border of the Biceps Muscle. 

Somewhat internal and on a deeper plane is situated the Popliteal Vein, 
i. e. the largest of the J or 3 Veins which accompany the Artery; this vein is 
ctnsely bound down to the Artery by connective-tissue. ITie Artery lies at a slill 
deeper plane and more towards the middle of the space, it is here separated by 
a layer of fat, '/» inch thick, from the Femur; near the articular surfaces of the 
Tibia ii is tlusoly apjilied to the capsule of the joint Now the artery, having left 
the middle line, lies somewhat to the outer side (cf. Fig. 181), In cases of Excision 
of the Knee-joint, it could only be wnunded at this spot Its branches are the 
Superior and Inferior Internal and External Articular Arteries and the Azygos 
Articular Artery which jrierces the posterior wall of the Capsule. 

Close to the Internal Popliteal Nerve, is a small Lymph-ilic (rland: another 
may lie subcutaneously on the fascia, but there are rarely ever more than 4 
(cf. Figs. 183, i8j). 

This figure also shews the Bursa under tlie Inner Head of the Gastro- 
cnemius Muscle, which may communicate with the Knee-joint (Fig. 179). (Cf. Figs. 182 
and 18,1, Text.) 

This is of importance, because this Bursa may be the seat of a Hyg^roma 
which needs removal. It is, therefore, possible to infect the Knee-joint during an 
operation on thi.s Bursa. 



Pigs. 185 and 186. Transverse Sections throngh the Leg at the begin- 
ning of the middle third and near the ankle. 



Frozen Seciiims. 

The I''asciae (blue) in i'ig. 185. shew that on the Anterior aspect uf ilie 
limb, the Extensor Group of Muscle* arise from fascia; on the Poslerior aspect 
from the I'ascia enveloping" the limb, and fonning a special canal for the Short 
Saphenous Vein: the particular i-'asciae of the Muscles are represented. 

At a higher level this Fascia is continuous on the flexor .ispect with 
muscular ailachmenls: on the miter side, with the expansion of tlie Biceps Tendon 
internally with the expansion of Uie Sartorius, (rracilis and SeniitendinfMtus TendfMis. 

The circumference of the leg diminishes helow ihe middle as the muscles 
become tendinou*. thus near the ankle there are practically only tendons and bones. 

In the .subcutaneous tissue, the Long Saphenous Vein on the inner, and 
the Shon Saphenous \'ein on the posterior surface are observed. The Fascia, 
which is a continuation of the Fascia Lata, Is only Interrupted by the Anterior 
Surface of the Tibia as it bccumrs inllmalely blrndcd with the Periosteum. On 
the Antero-external aspect the Fascia sends a septum to the Ftbula. which sejjiii- 
rates the I*eroneul Muscles from the Extensors. A deep layer passes transversely 
across from the Posterior Surface of the Tibia to the "liter surface of the Fascia, 
ihis layer lies deep to the Soleus and Gastrocnemius Muscles, which it separates 
from the still more deeply atuatcd Flexorv. Above tlie ankle this layer is very 
strong and binds the Flexors down to the Bone; the Tendo AchilUs lieromes 
more prominent near the Os Calcis. The space formed in this way is filled by 
large pads of fat. The Internal Surface of the Tibia is palpable throughout its 
whole extent being only covered by skin and iliin superficial fascia. The other 
surfaces of this triangular prism of bone are covered by mutides. Ilie Fibula is 
completely surrounded by muscles except the Head and a triangular surface above 
the External Malleolus which are subcutaneous. 

The bond of union Ijetween the Tibia and Fibula is very firm. The upper 
Tibio-Fibular Articulation allows of scarcely any movement; this joint may con»- 
municate with tlie Rursa under the Popliteua Muscle and indirectly witli tlie Knee- 
joint. Lower doxvn these two bones are held together by a ver>' strong Interosseous 
Membrane, whereas in the lower third, the union is yet more firm. 

Near the ankle, so firmly are these bones held together, tliat they may 
be viewed as one while the Inferior Tibio-Fibular Articulation a rather to be con- 
^dercd as an excavation of tlie Ankle-joint, tlian as an independent joint 

In the upper third of the leg, of the 2 most important vcsseb which require 
ligation, the Anterior Tibial Artery is easily found on the Posterior Surface of 
Uie Posterior libial Muscle in the Neuro-Vascular Bundle ; external to this is the 
Peroneal Artery-. 



Fig:. X87. Outer Aspect of Leg. Bxtertial Popliteal Nerve. 



Oti the outer side a larger window has beett cut otd of Ute fascia; portions 

have been removed from the following muscles: Anterior Tihtal, Long Extensor 

of Hie Toes, Long Extertsar of the Big Toe, Long and Short Feroueal Muscles, 

so thai portions of the Tibia and Fibula have teen exposed. 

The Anterior Aspect of the Leg is occupied by the Extensor Muscles of 
the Foot: the Extemal Surface of the Tibia is croverecJ by the Anterior Tibial 
Muscle and the Long Extensor of the Toes. About the mi<idle of the leg, the 
Long Extensor of the Btg' Toe appears between Uiose two mustcles and in these 
relations the Tendons pass under the Annular Ligament, on to the Dorsum of 
the Foot. 

On the outer side, the ; Peroneal Muscles which arise from the I'lbulu 
pass down, as tendons, behind the Outer Malleolus. The large Vessels and Nerves 
are on the Flexor Aspect (cf. all large joints). Their branches to supply the 
anltrior as[»ect of the lej; p;»ss to the front from the l*opiiteal Space by various 
routes, The Anterior Tibial Artery piisses directlv forwards over the upper margin 
of the Interosseous Membrane, and runs downwards upun this Membrane lying at 
first between the Anterior Tibial Muscle and Ijing Extensor Muscle of the Toes, 
then between the former and the Long Extensor Muscle of the Big Too. In the 
lower tliird this tendon crosses the Artery oblitjuely. so that finally the Artery 
reaches the Dorsum of the Foot by passing below the Anterior Annular Ligament 
between the Long Extensor Muscles of the Toes and Big Toe. 

TTie External Popliteal Nerve takes (]uite a different course, coming off 
the ftreat Sciatic Nerve at or above the middle of the thigh tliis nerve passes 
towards the outer boundary of the Popliteal Space and perforating the T^ng 
Peroneal Muscle winds around the head of the Fibula and appears on the anterior 
aspect of the Leg. In its course this nerve divides into a Suiwrficial and a Deep 
branch; the former — Musculo- Cutaneous Nerve supplies the Peroneal Muscles 
and pierces the deep fascia at tlie junction of tlie middle and lower thirds of tlie 
Leg, whence it runs down to the Dorsum of the Foot as a Cutaneous Nerve. 
The Antrrior Tibial Nerve passes obliquel\- through the Origin of the l^ng 
Extensor Muscle of the Toe."*, and runs downwards on the outer side of the 
Artery; lower down the Nerve crossM in front of the Artery and lies antero* 
interna] to it at the ankle-joint. £n its course it supplies the three Exten.soni on 
the front of the Leg. 

The position of the External Popliteal Nerve passing round the head of 
the Fibula requires great care in operations on the upper end of the Fibula 
because a deep longitudinal incision would divide the nerve. 
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Pig. i88. Posterior Aspect of Leg. Deep Layer, Internal Popliteal 

Nerve. 



Afier removal of the Superficial Fascia, a large piece has been cut out of the 
Gastrocnemius and Soleus Musdes, the heads of origin of lite Gastrocnentius 
have been iiirown outwards. liy further removal of (he Deep Fascia, the. larf^ 
Vessels and Nen-es have been exposed. An incision through the fascia covering 
the Popliteus Muscle has exposed the Bursa under the Semimembranosus Muscle. 

The arrangement of the TnuRc1e» «n the back of the leg is very simple: 
a Superficial Layer formed by the Gastrocnemius, Soleus and the sletider Flanlaris; 
a Deep I-ayer formed by the Posterior Ubial. I.oiig Flexor of Toes and I^ng 
Flexor of Rig-Toe. On this latter group lie the important Xerves and Arteries, 
which are quite separated from the Superficial Layer of muscles by the Deep 
Fascia of the Lejf (v. Tigs. 185, 186). Between the Deep Kasda of the lejf and 
ihc Superficial Muscles, loose connective tissue, favourable tn the spread of 
Cellulitis is found. 

In order to allow the vassels and nerves, leaving the Popliteal Sjxicc. to 
reach the deep aspect of the superficial muscles an aponeurotic opening is formed 
by the Soleus i. e. an arch is thrown across from its Tibial to its Fibuliu" Origin 
under which the abf>vc mentioned structures pass. 

At the lower border of the Popliteus Muscle, the Popliteal Artery divides 
into Anterior and Posterior Tibial Arteries (occasionally this division ukea place 
at a higher Icvcli. The Anterior Tibia] Artery (the smaller branch), passes directly 
over the upper border of the Interosseous Membrane to the Anterior Aspect of 
the Teg; the Posterior Tibi;il Artery passes under the arch of the Soletis. approaches 
the inner side of the limb and lies in its outer third under the skin between the 
Tendons on the Long Plexor of the Uig-Toe and thi* l^mg I'Texor of the Toes; 
together with these tendons it passes behind the Iniernal Malleolus inUi the sole 
of the foot. The chief branch from this vessel is tlie Peroneal Arter\* which runs 
outwards through the arch of the Soleus. under cowsr of the l-ibular origin and 
the muscular belly of the Long Flexor of the Big Toe. to near tJic ankle where 
it emerges and terminates by giving off a Perforating Branch to the Anterior 
Tibial Artery and a large Communicating Branch Isomclimes double) to the 
Posterior Tibial Artery or the outer wde of the heel. 

The Posterior Tibial Xcrve nins along the outer side of the Artery, and 
after giving off numerous branches, passes with it under the Internal Annular 
Ligament to the sole of tlie foot. 

Deeply situated «n the Interosscus Membrane lies the Posterior Tibial 
Muscle. As the Tibia ts subcutaneous throughout its whole length, the structure 
of the leg is convenient for extensive operations. The Mbula is readily exjiosed 
after removal of the St^leus Muscle, but care must be taken In the neighbourhood 
of Its head to avoid injury to the External Popliteal Xervc. 



Tig. xSq. Synovial Sheatha of the Tendons behind the Internal 

Malleoloa. 



The Tettdo Achiflts, Plantar Fascia, a tarj;e f/art of the Abductor Muscle o) 
the Big Toe, the Short Flexor of the Toex and the Deep Fascia of the Leg have 
been removed. The Annular Ligament has been dissected out and the Tendon- 
sheaths distended with Gehitin. 

Strong Septa extend from the Internal Annular Ligament to the posterior 
surface of the Tibia, so that tlie Tendons run in Osteo-aponeurotic Canals, enclosed 
by synovial shealJia. TTie Sheath of the Posterior 'Hbial Tendon commences two 
inches above the tip of the Internal Malleolus and reaches as far as the insertion 
of this Tendon into the Scaphoid 13onc, so as to extend a little further downwards 
on tlie bony itspt-ct of the tendon. Jniniediaiely behind this sheath and rarely 
communicatinR- with its upper end lies the Sheath of the Lonjj IHexor Muscle of 
the Foot- This sheath extends to a higher level up the leg than the former 
and is inserted obliquely on the tendon, leaving its posterior border free as long 
as muscle fibres are inserted into it. 

The sheath ends at the level of the A-stragalo-Scaphoid Joint, Still 
nearer the Os Calcis is the Sheath of the Long I'lexor of the Big-Toe separated 
from the Long Flexor of the Toes by a space occupied by the Posterior Tibial 
Nerve aitd Vessels on ilieir way to the sole of the foot This sheath comment 
one inch above tlie Tip of the Malleolus and may reach as far as the base of the' 
First Metatarsal Bone. At the point where the Tendon of the Long Hexor of 
the Big-Toe crosses the I.^ng Flexor of the Toes and has a band of comniunicadon 
with the latter, the Tendons still remain within their proper sheaths but the 
sheaths communicate with each other: in many cases the Long Flexor of the Big-- 
Toe is without synovial covering at the jK-int of crossing. 

Like the ten don -sheaths in the hand, these sheaths are of importance in 
connection with the spreading of inflammatory processes from tlie foot to the leg 
and vice versa. Moreover, as they pass over the Capsule of the Ankle-joint 
disease may perforate these Sheaths and extend to the Ankle-joint or in the 
reverse direction. 

Ai the toes the l'"lexor Tendons, like those of the Hand, have sheaths 
with one important difference; at the toes they never communicate with the 
Central Synovial Sheatlis. 



Pig. Z90. Region behind the Internal MalleoLas. 



Right I^ of a girl aged r$ years. The region around the Internal Malleolus 
is exposed in layers. } windows have been made in the Deep Fascia and Internal 

Annular Ligament. 

I'hc l/>ng Satdietious Vein nins in the Superficial Fascia as far as the 
Internal Malleolus accompanied by the Long Saphenous Nerve. The Fascia of 
the l^g is sirenffthened behind the Internal Malleolus by thick bands of fibres 
which radiate from the Malleolus towards the inner surface of the CH Calcis and 
Plantar Fascia — the Intomal Annular Ligament. This Ligament forms a bridge 
under which the Flexor Tendons, Nerves and Vessels pass tu the sole of the foot. 

Nearest to the Internal Malleolus under this fascia and in a strong Apo- 
neurotic Canal the Tendon of the Posterior Tibial Muscle passes, next to this the 
Tendon of the Long Flexor of the Toes. The Tendon of tiiis muscle crosses the 
Posterior .llbial Muscle in the \jt% from within outwards. 

Nextly. the Posterior Tibial Vessels lie between ihe Long Flexcff of the 
Toes and the l-ong Flexor of the Big Toe so that, for ligature of this vessel, the 
mid-point between Internal Malleolus and Tendo AchiUta serves as the landmark. 

LHrectly posterior to the Artery is the Posterior Tibial Nerve or its ter- 
minal branches. — Internal and External Plantar Nerves. — The space posterior 
to this and extending as far back as tlic Tendo Achillis is occupied by fat; tn 
this is fuund the Tendon of the Planlaris wluch is inserted into the posterior part 
of the Os Calcis, along side of the Tendo Achillis. 

By pushing the Vessels and Nerves forwards, the posterior segment of the 
Ankle-joint can be reached. 'ITie Long Hexor nf ilie Big Toe jiosscs over the 
middle of the joint Between this and the other tendons, posterior to the Inner 
Malleolus on the one side and the Peroneal Tendons behind the outer Malleolus 
on the other side, the Ca{wule of the Joint may bulge in cases of effusion into the 
joint, beciiuse it is not strengthened at these points. For operations, such as Fx- 
tfrpation of the Capsule in Tuberculosis, the joint is accessible from behind. The 
arrangement is analogous witli that on the Anterior Aspect of the joint near the 
Kxtensor Tendons (cf. Fiy. 193), there is, however, the difference that, ou-ing to 
its deeper position, the swdling of the joint is only noticed posteriorly when 
extensive. It becomes ^-isible when the hollow next to the Tendo Achillis is 
filled out. 



^g' X93> Region of the Ankle and Dorsum of Foot. Left. 



Preparatiun from a girl aged t^ years. The Fascia of the Leg and Dorsum 
of the Foci has been removed, but the Superficial Veins and tfte Anterior An- 
nular Ligament have f/een preserved. 

The open network of superficial fascia which occurs in this situaUon, con- 
tains little fat, but is rich in a Venous Plexus which lermiiiatcs on the inner side 
In the Long Saphenous Vein, and on the outer side in the Sliort Saphenous Vein. 
The Fascia extending" from the leg to the foot is considerably strenglliened above 
and over the ankle by the Superior and Anterior Annular I.igainciits, The tatter 
iii formed by a series of fibres which run from the Internal Malleolus outwards 
and downwards to the outer border of the foot, these fibre* are crossed by another 
series of fibres which run from the inner border of the External Malleolus. Tliesc 
fibres are no independent structures but thickenings of the Fascia; thc>* can only 
be displayed artificially (cf. Fig. iqj). 

The Extensor Muscles present the same relations us in the Leg. On the 
inner side, the Anterior Tibial Musde is inserted into the Scaphoid and base of 
the first Metatarsal Bone, externally to this the Ix>ng Extensor of the Kg Toe 
runs to the terminal phalanx of the Big Toe, next the Long Extensor of the Toea 
to the 4 outer Toes, and lastly the I'eroncus Tertius (Third Peroneal) Muscle to 
the Tubercle of the 5th Metatarsal Bone. Arising from the first part of the upper 
and outer surface of the Os Calcis, deep to the "I'endon of the Ijjng Extensor of 
the Toes, lies tlie Short Extensor of the Toes, with its obliquely directed tendons 
which blend with the Long Extensor Tendons to form the dorsal aponeurosis of 
the toe& Between tlie Mctatars:il Bones appear the Dorsal Interosseous Muscles. 

At die mid-point between the 2 Malleoli and between the tendons of the Long 
Extensors of the Toes and Big Toe is situated the Anterior Tibial Artery; in its 
continuation below tlie Anterior Annular Ligament it is called the Dorsal Artery 
of the Foot which runs over the middle Cuneiform Bone onwards into the 1st 
interosseous space, where it anastomoses with the External Plantar Artery. 

The Anterior Tibial Artery gives off to each Malleolus — a Malleolar 
Branch — . the Dorsal Artery of the Foot, to both inner and outer sides of the 
Foot a Tarsal Arterj*. 

The Anterior Tibial Nerve generally on the inner side of the Dorsal Artery 
of the Foot, supplies the Short Extensor Muscle of the Toes and gives a Cutaneous 
Nerve to the contiguous sides of the Big I'oe and the 2nd Toe. 

On either side of the Extensor Tendons and between the tendinous bundle 
and each Malleolus is a space of considerable importance, because at these points 
the Capsule of tlic Joint is only covered by Skin and Superficial Fascia without 
any accessory* strengthening fibres. 

At no other place is the joint so exposed or so readily accessible. Moreover 
\]iy a bulging of these spaces an effusion into the joint will be first observed. 



Pig. 194. Outer Side of (I/eft) Foot. 



trafioH frmn a girl aged 1$ years. The Fascia aver the Dorsum of the 
Foot has been remotfed with preservation of ifie Annular Ligament^ Superficial 
Veins and Nerves. Fascial Bands which bifid down itie Peroneal Muscles are 
shewn (Retinacula Peroneorum). Synoviai Sheaths of Peroneal Mtisctes pin k. 

The Superficial Fascia behind the External Malleolus contains the Short 
Saphenous Vein and Nerve. Over the Kxternal Malleolus, On */» to Vn cases), there 
is a small Subcutaneous Bursa. The Peroneal Tendons are held within their grooves 
behind the External Malleolus by strong bands similar to those on the inner 
side which are derived from the Anterior Annular Ligament. Without these 
ligaments a displacement nf these tendons over the Malleoli would be of frequent 
occurrence. These bands, the Superior and Inferior Pwoneal Bands are thickenings 
of ilie fiiscia. The Superior Band runs from the outer side of the Malleolus to 
the lower part of the outer surface of the Os Calcis and has under it the tendon 
of the Long Peroneal and deep to this the tendon of the Short Peroneal M\iscle. 

The Inferior Peroneal Band, more distally situated, runs from the Tip of 
the Malleolus to tlie outer surface of the Os Calcis: a Septum separates these two 
muscles, of which the Short Peroneal lies anteriorly. 

Both the Peroneal I'endons are enclosed in a common sheath while in the 
groove directly behind tlic Kxlemat Malleolus, but above and below this point, 
the sheath is bifurcated: the upper bifurcation lies under cover of the Superior 
Peroneal Band and the lower bifurcation comes into relation with the posterior 
border of the Inferior Peroneal Bond. The up^>er end of the sheath enclosing' the 
Long Peroneal Muscle, e:&tcnd& i^i inches above the tip of the Malleolus; the 
slieatb for the Short Peroneal to a less height. The lower end of the sheath of 
the Short Peroneal Muscle extends to Chc^pari's Joint but the sheath of the l^ng 
Peroneal passes beyond as far as the groove on the Cuboid Bone, here it receives 
a new sheath which comes almost into contact with the first sheath; a communi- 
cation between them never occurs. Nevertheless, the intervening septum is ao 
thin that it is easily perforated by pus. 

By this route an Abscess of the sole of the foot may easily spread up 
into the leg. Again; the relation of the Peroneal Sheaths to Chopart's Jcdnt allows, 
for example, tuberculoejs of this joint to extend up the leg after perforating the 
Tendon sheaths. 

At the Anlile such easy means for extension are not found, although the 
Tendons arc closely applied to the joint behind the External Malleolus. The 
reason of this is explained by the definite separation which the strong^Calcaneo- 
Scaphoid Ligament secures. 




Fig. 195. Dorsum of (Left) Foot with Muscles and Tendon-sheaths. 



7%* Fascia of the Dorsum of the Foot has been removed except the. Superior 
and Anterior Annular Ligaments. The TetidoH'sheaths have been opened except 
the cul-de-sac at their extremities, the tengHt of which is indicated by an arrow. 

The Superior and Anterior Annular IJ^umenis keep the Exlensor-'Iendons 
in position during movements at the ankle; this arrangement is perfected by a 
separate compartment for each tendon with its own special sheath in order to 
av<Md any friction. 

The Sheath of the Anterior Tibial Nfuscle commences i'/, inches above 
the Intermalleolar-Line (between the tips of the MalleoU) and ends usually at 
Chopart's Joint The Sheath of the Ix>ng Extensor of the Big Toe begins 
"/i inch above the IntermaUcolar-Linc and extends down to Lisfranc's JoinL 
A second and even a third Synovial Sheath may be present (Fig. 195) in connection 
with this tendon. 

The Long Extensor of the Toes and the Third Peroneal Muscle occupy 
a common sheath which commences lower down than the sheath of the Anterior 
Tibial and extends to the middle of the External Cundform Bone. 

A sling-like ligament which arises in the Sinus Tarsi iissists in keeping 
lese tendons in place under the Annular Ligament. Sometimes an eKtcnsive 
Burea is found betu'een this Ligament and the Neck of the Astragalus. 

Many other Synovial Sacs may be present: those between the heads of 
the Metaursat Bones (Iniermetatarso-phalangeal Bursa) are quite frequent Whenever 
tendons pass over bony prominences, smalt synovial sacs are placed to act like 
cushions: even where the Lumbrical Muscle winds around the shaft of the first 
phalanx these are found. Again Subcutaneous Rursae occur whenever there is 
Lpressure of skin against bone especially under "Corns". The Bursae over the 
lalleoli are fairly cx)nstant as well as those on the lateral aspect of the Heads 
of the ist and 5th Metatarsal Bones, and those over the Heads of the 1st Phalanges. 



Fig. 196. Dorsum of (Left) Foot, with Tendoa-sheaths. ArtericB and 
Bonea projected on to the Skin. 

This is a reconstructed figure: The outlines are taken from a young individital ; 
the bones are of a corresponding size; moreaver in comparison with several 
other specimens the position of the Arteries and Tendon-sheaths have been 

relatively determined. 

This figure (cf. Fig. ^7) has been constructed to shew the relation of 
Arteries and Tendon-sheath-s to Bones and Joints. In the Hand furrows and folds 
indicate the position of deeper structures, but in the Foot bony prominences are 
to be taken as the reliable points. Along the inner border, the Tubercle of the 
Scaphoid, on the outer side the Tuberosity of the 5th Metatarsal Bone are plainly 
evident. The Tarso-Metatarsiil Articulation (I.lSFRANC's Joint) is determined thus: 
Immediately proximal to the tuberosity of the 5th Metatarsal Bone is the one point, 
the other point lies I'/j inches distal to the tubercle of the Scaphoid. A curved 
line joining these 2 points indicates the line of the joint. {Cf. Fig. 20.) 

The Mid-Tarsal Joint is determined by connecting on the inner border 
a point Vafd inch proximal to the Tubercle of the Scaphoid, on the outer border 
Vt inch proximal to the Tuberosity of the 5th Metatarsal. The figure shews the 
relations which the extremities of the Tendon-sheaths bear to these lines. The 
joint space can be made out directly in most cases by feeling at ^j^rds to ^}^ih 
jnch above the tip of the Inner Malleolus the Anterior Border of the Articular 
Surface of the Tibia where it is only covered bv skin and tendons. (For certain 
Synovial Bursae see Fig. iijj.) 

Frequently a Bursa is placed between a tendon and its insertion into the 
bone where it acts as a cushion when pressed against the bone by the opposing 
muscles. Consider, from this ^wint of view, the bursa o\'er the Internal Cuneiform 
Bone, which lies under the Anterior Tibial Muscle close to its point of insertion 
into the Internal Cuneiform and the ist Metatarsal Bones. 



Plgf. 197. Frontal Section through the (Right) Ankle-joint. 



Frozett Section. As the section did not pass directly through the Up of the 
External Malleolus some lisstte was removed in order to expose this prominence. 

The Tibia and Fibula by means of iheir Malleoli form a socket which 
^il>s the Astragalus. The External Malleotus extends to a lower level than the 
Internal; the joint cavity extends upwards between tlie lower ends of these bones 
forming a recess called the Inferior Tibio-Mbular ArticulatioiL To the Tibia and 
Astragalus the Capsule is attached along the border of the articular cartilages 
(on the anterior surface only does the Capsule extend to the neck of the 
Astragalus). By this arrangement u considerable portion of the Neck of the 
Astragalus may enter the joint cavity in extreme dorsi-flexjon of the foot. Cor- 
responding to the free movements in Dorsal and Plantar Flexion, the capsule is 
loose in front and behind, so as to fonn folds (vide Fig. 199) hut on either sde 
strong tense ligaments attach the Malleoli to the Astragalus and Os Calcis; the 
Deltoid Ligament extending from the Internal Malleolus to the Astragalus and 
Sustentaculum Tali, the Anterior and Posterior Astragalo-Fibular Ligaments and 
the Calcanco-l-'ibulor Ligaments extending from the Kxtcmal Malleolus to the 
Astragalus and Os Calcis respectively. 

The ankle-joint is therefore not easily accessible from the side; be^iind, it 
ties at a considerable depth under the Tendo Achillis, but can be reached (cf. 
Fig. iQO). Its anterior aspect, on either side of the hlxtcnsor Tendons, is the most 
accessible {cf. Fig. 193). 

This figure also slicws the position of the Peroneal Muscles enveloped in 
their slicalhs below the Outer Malleolus atid the jxxMtion of the blcxors on the 
inner side. The Posterior Tibial Artery and Nerve have already divided into 
Internal and External Plantar Branches which are now tying in a wdl-protected 
position between mu&cle& Between the Astragalus and the Os Calcis, the Posterior 
Calcaneo-Astragaloid Articulation can be seen; this lies at a slightly higher level 
than the tip of the External Malleolus. 

The Anterior Calcaneo-Astragaloid Jdnt which is separated from the 
Posterior by tlie Interoaseus Ligament (v. Fig. \gg) is not an independent joint 
but is a part of the Astragalo-Scaphoid Articulation, whereas the Posterior Calcaneo- 
Astragaloid Articulation is quite independent and liable to independent affections. 
If swollen it bulges forwards and outwards to point anteriorly at the Tip of the 
Externa] Malleolus. 

The movements of .Abduction and .Adduction are limited at this joint. 

The Inner border of the foot is arched and does not toudi the ground. 



Fig. 198. Transverse (Frontal) Section throagh the Anterior Part 

of the Tarsus. 



Frozen Section. 

The Foot is arched both Antero-posteriorly and Transversely. The Tians- 
vers« Arch, shewn in the figTirc. begins posteriorly where the Os Calcis with its 
Sustentaculum Tali forms a semicircle I'v. Fig. igj). 

A little further for\vard the Scaphoid and Cuboid Bones form an arch, 
whereas In front of these the arch becomes more definite as the Cuneiform Bones 
with their broad Dorsal and narrow Plantar Surfaces closely resemble the stones 
of an arch. 

The Longitudinal Arch is still more pronounced in the Metacarpal Borgr. 
The Plantar Vessels and Nerves run forward under cover of this arch which 
serves to protect them from pressure (due to the weight of the body). 



Pig. 199. Longitudinal (Sagittal) Section throagh the Foot. 

Frotett Section carried through the middle of the Tibia and t/te outsr part 

of the and Toe. 

'litis figure sbowij the I..ongitudinal Arch which is most marked on the 
inner dde. The inner tubercle of the Os Calcis and the head of the tst Metatarsal 
Bone form the Pillars of this Arch. On the outer side of the Foot the arch is 
less curved; here its .'\nierior Pillar is formed by the base of the 5th Metatarsal 
Bone, The Astragalus forms the Keystone of this Arch, Strong ligaments bind 
togeclier the bones on their Plantar Aspect and firmly brace up the arch; the' 
Plantar Fascia stretched across from the Inner Tubercle of the Os Calcis to the 
Heads of the Metatai'sat Bones acts like a bowstring. 

Mention must also be made of the assistance rendered by the Tendon of 
the Posterior I'ibial and other Musdes in keeping up the Arch. 

This figure further shews: a Bursa (always present) between the Os Calcis 
and Tendo AchilUa. (A Bursa between the "lendo Achillis and the Superficial 
Fascia is rarely met with.) 

The eavity of the ankle-joint extends backwards nearly as far as the" 
Posterior Calcaneo-Astragaloid Articulation. !n front it is Vs*" '"t^li distant from 
the Astragalo-Scaphoid Joint. This explains why inexperienced persons, wlien per- 
forming Cftopart's disarticulation, easily open the ankle-joint instead of the 
Astragalo-Scaphoid Articulation. 

The ^gure shc\\'S also that the Posterior Calcaneo-Astragaloid Articulation 
is a complete joint, whereas the anterior is merely a part of the Astragalo-Scaphoid^ 
Articulation. 



Pig^. aoo. Horizontal Section through the (Right) Foot near the SoLe. 

Frozen Section. The distal half of the ^th Metatarsal Botte has been freed by 

dissection. 

The result of the arching of the foot is that the body-weight is received 
only by a few points of the skeleton of the foot, namely: — behind; the Inner 
Tubercle of the Os Calais; in front on the outer side: the Head, also the base of 
the 5th Metatarsal Bone; on the inner side: the Head of the 1st Metatarsal Bone 
though many consider that owing to the mobility of this bone the head of the 
2nd Metatarsal Bone should be looked upon as the supporting point. According 
to H. VON Meyer the 3rd Metatarsal Bone should be viewed as the point of 
support as the other bones only serve for the purpose of preventing the foot from 
capsizing to either side. However this may be, foot-prints teach us that only the 
heel, outer margin of foot, balls of toes and toes themselves, touch the ground 
normally; when the inner margin meets the ground we have to deal with Flat-Foot, 

The section shews definitely the share taken by the different bones in 
this arrangement. The Metatarsal Bones lie at different levels; the heads of the 
inner three have been divided by the section which passes throughout the length 
of the 4th and only through the base of the jth Metatarsal (of which its distal 
half has been freed by dissection). 

In the figure is seen the Bursa on the outer aspect of the Little Toe 
opposite the Metatarso-phalangeal Articulation; this the most prominent point on 
the outer margin of the foot is frequently the seat of a corn produced by pressure 
from the boot. 

Inflammation readily reaches this Bursa whence it spreads to the joint which 
is often in communication with the Bursa. 



Pig. aoz. Tarsal and Metatarsal Articulations. Right Side. 



The preparation is of a frozen foot in extreme plantar flexion; the minimum 
of tissue necessary to thoroughly expose the joints has been removed with a chisel. 

The Tarsal Bones articulate with each other, with the Bones of the Leg 
and with the Metatarsal Bones, forming as a rule S separate joint-cavities of which 
some are very simple (where only two articular surfaces take part in the joint), 
others are very complicated (where several joint-spaces combine to form one joint- 
cavity by communication). In the latter case, disease spreads rapidly from one 
articulation into the communicating joints whereits disease of a simple cavity may 
remain locaHzed. 

The separate joint-cavities are: 

1. Ankle-joint, between the Astragalus, Tibia and Fibula with an upward 
recess between the Tibia and Fibula. 

2. Posterior Calcaneo-Astragaloid Joint (Fig. igq). 

3. Articulation between the A.stragalus on the one hand with the Scaphoid 
and Os Calais on the other hand (Fig. lyg). The Head of the Astragalus lies in 
a socket formed by the Scaphoid, Calcaneo-Scaphoid Ligament and the Anterior 
Part of the Os Calcis. 

4. Joint between Os Calcis and Cuboid; the inner extremity of this joint 
lies exactly opposite the outer end of the former (3) separated only by the Calcaneo-' 
Cuboid Ligament. The foot can be easily disarticulated at this S-shaped articulation 
the Astragalus and Os Calcis being left behind. (Disarticulation after Chopart.) 
It is to be noticed that this joint consists of 2 separate joint-cavities so that, in 
disease, one may be affected without the other. 

5. Small Articulation between the Cuboid and External Cuneiform. 

6. Very complex Joint-cavitj- between Scaphoid and the 3 Cuneiforms, 
between the contiguous Cuneiforms, between the Middle and External Cuneiforms 
and the bases of the 2nd and 3rd Metatarsals and between the bases of these 
Metatarsals. 

7. Joint between ist Metatarsal and the Internal Cuneiform. 

8. Joint between the Cuboid and the 4th and 5th Metatarsals. 

The joints between the 5 Metatarsals on the one hand and the 3 Cuneiforms 
and the Cuboid on the other form a curved line which is only interrupted by the 
proximal projection of the 2nd Metatarsal to the extent of '/jths inch. Disarticulation 
of the Metatarsals after LiSKRANC can be performed at this line. 



Pi^ 202 and 203. Areae of distribution of the Cutaneous Nerves 
of the Lower Extremity. Right Side. 



Ont/ities /ntrily after Fau's Atlas. Areae of Nerves are partly diagrammatic. 
Colours are chosen in the order of segmentation : titose/or lite Lumbar Plexus are 
in accord with the colours used, in Ute two foUowing figures, for the segments 

of the cord. 

'ITie Cutaneous Nerves of the Lower Extremity require thorougli re-investi- 
gation, far more than those of the Upper JJmb. The upper quarter of tJic thigh 
is supplied by the following Cutaneo-aensory Nerves:— Outer third. Ilio^hypogastric 
(red): Middle. Crural Branch of Genito-Crural ; Inner third. Genital Branch of 
Genito-CruraJ. 'ITiese 2 areae. supplied by the same nerve, are yellow; only a 
small area near the Scrotiiin (visible on separation of ttie Oilghs) is supplied by 
the Perineal Hranch of the Small Sciatic. The remainder of lije Anterior Surface 
is supplied in its outer third, by the External Cutaneous, internal to this, by the 
Middle and Internal Cutaneous; at its innermost part, by the Obturator Nerve. 

The two Lateral Nerves extend on to the posterior aspect which Is chiefly 
supplied by the Small Sciatic Nerve. 

ihe (iracilis is not often perforated by the Cutaneous Branch of the 
Obturator; this Nerve usually winds roun<l die border of the Adductor [x>ngus 
Muscle and thus comes to the surface at the Anterior Border of the Gracilis. It 
nearly always anastomoses with ilie Internal Cutaneous Nerve and comes to lie 
near the Long Saphenous Nerve after pierdnjf the fascia, so that this Nerve is 
composed of fibres from the Internal Cutaneous as %vell as from the Obturator \erve. 

The inner surface of the Leg is entirely supplied by the Terminal Senson,' 
IJnmche* of the Anterior Crural Nerve, namely, the Long- Saphenous NoTe which 
reaches down as f.ir as the inner border of the foot, atid so becomes the longest 
ner\'e in the body. AH oilier parts of Uie Foot and Leg are supplied by the 
Great Sciadc Nerve and its branches. 

In the Leg, the Internal and External Foplitoal Nerves apportion the skin 
between each other, the former taking the middle of the calf, the latter the outer adc. 
In tlie Foot, the Dorsum belongs to the External Popliteal, the Sole to the 
Internal Popliteal. 

At the lied, the Internal and External Calcanean Branches should be 
mentioned. The area of the Internal Plantar corresponds to the distribution of the 
Median, that of the External Plantar to the L^lnar in the hand. 

ITie supply of the Dorsum of the Foot exhibiu no similarity to that of the 
Hand. Besides tlie Superficial Nerves a Deep Branch from the Anterior Tibial 
Nerve has to be considered in its supply to the contiguous margins of the Big 
and 2nd Toes. 



I^£r. a04. Innervation of the Skin and Muscles of the Lower I^imb 
according to their Segmental Origin from the Cord : Anterior Aspect. 



Outlines modified after Fau's Atlas ; jVen-e-sii/i/ilv after WiCHMANN with modifications iuggeslea 
by Ziehen. In the text Arabic figures indicate the Lumbar, Roman the Sacral Segments. 
As each plexus has only 5 segments the finidamenlnl colours of the Spectrum Red, Orange, 
Yellow, Blue and Green are employed. Black lines represent the boundary between trttnk 
and limb and the so-called A.xial Line which, invisible in the thigh, appears at the outer side 
of the leg running oblir/uely downwnnls to the Inlenial Malleolus and encircling the latter. 

Tlie Segmental Distribution uf the Xerves in the Lower Extremity is more com- 
plicated than in the Upper Limb. In man the distribmion of both Motor iind Sensory 
Nerves has not been properl_v determined. This figure is intended to contrast the Cutaneous 
Supply with the Muscular. 

Naturally the Nerves arc to be divide<l into Dorsal or Extensor Ner\'es, and 
Ventral or Flexor Nerves, the former being ilie Anterior Crural and External Popliteal, 
the latter the Obturator and Internal Popliteal. Apart from these, special branches for 
the Muscles of the Pelvic Girdle will (as well ;is tlic Flcx()r Nerves) be considered in the 
next figure. In this figure only the Extensor Nerves will be described. 

The Anterior Cniral Xcrvc corresponds more to the JIusculo-Cutaneous than to 
the Radial; this divides into n branch to the Iliacu.s (cf. Fig. 105), the Anterior Division 
(mixed) which supplies the Sartorius and Pcctincus, and the Posterior Division (also mixed) 
which supplies the Quadriceps Extensor Group of Muscles. 

These muscles correspond to the following spinal segments, Pectineus 2 and 3; 
Sartorius 3 and 3: Rectus Femnris 2, 3 and 4; Vastus Internus 2 and 3 (and 4), Crureus 
(2) 3 and 4; Subcrureu.s ^ and 4: Vastus ExCcrnus 3 and 4. 

The Sensory Portion ^<\ ilic Nerve is formed l>y the Middle and Internal Cutaneous 
(Anterior Divisions) and it.s comnumication to the Obturator Ncr\'e, by the Long Saphenous 
Nerve (Posterior Division). Of iliesc, the former supply the thigh chieny from 2 and 3, 
the latter supplies the Leg and is formed fn)m 3 and particularly 4. 

The External Cutaneous Nerve |a modified lateral branch of the Lumbar Nerves) 
contains 1, 2 and 3; its Posterior Branch may be a trochanteric branch; occasionally its 
Anterior Branch contains the Crural Branch of the Genito-Crural (the internal twigs of 
which also contain ventral eiemcnls). This nerve is not constant, neither is there any 
constant relation between the fibres which it receives from 2, 3 and 4. 

The following remarks are made m lonncction with the incompletely studied 
External Popliteal Nerve: -■ Motor part: Short Head of Biceps 5. I. (II). Long Peroneal 
Muscle (4) 5. I. Short Peroneal Muscle 3. J. Long Extensor of the Toes 4. 5, I. Long 
Extensor of the Big Toe (4} 5. 1- Anterior Tibial 4. 3, (I) Short Extensor of the Toes 
4. 5. I; The slip from the nmsclc to the Big Toe 4. 3. I. 

Sensory part; On the outer side of the leg from above and in front, downwards 
and backward, 5. I and II. 

At the foot (Musculo-Culaneous and Anterior Tibial Nerve) 5. I and II. The 
whole of the Dorsum of the Foot contains: on the inner side, according to Paterson, 
3 and 4 ; on the Dorsum proper 4. 3. 1 : 011 the outer side, I and II, 



Pig. 305. Innervation of the Skin and Muscles of the Lower Limb 
according to their Segmental Origin from the Cord : Posterior Aspect 



Tht preliniinaT^ remarks made in connection with Fig. 204 iipfilv to this figure- TJit boundary 
line (diffiaill to define) between the Trunk mid the Umh lins not heen esfien'nlir indicated but 
(lie continuation of the Axial Line is sheion in this figure. This line runs nfm-ards on the 
bark of the thigh In the Crest of the Ilium and hehnv, after cnrucling (he Inner Malleolus, it 
runs on the posterior asfii-rt of the leg A' reach the inner side nf the thigh. On the back of the 
limb the distribution is still more coin/diratrd than on the anterior asfiecl, became the dorsal 
nerves of the Plexus enter in, and the nenes of the muscles of the Gluteal Region liane to be 
divided into a Dorsal and a Ventral (irouji. 

Obturator Interims Miisde, Gcmelli and Quadratus Femoris Muscles belong to 
the Flexor Group: to the Extensor Group belong, in front the I'suiis Group, behind the 
Gluteal Muscles, Tensor of the Fascia of the Tiiifrh and the Pytiformis. 

The following is the segmental relation: » 

Obturator Intemus 5. I. II. (Ill), Gemellus Superior ,S- I- H. (Ill), Quadratus 4. 
.5, I. Gemellus Inferior 4. 5. I, (so that the first two and the last two go together). 

Psoas and Psoas Minor i. 2. 3. (4), Iliacus 2. 3. 4. belong to the Extensor Group. 

Gluteus Maximus is supplied by 4. 5. I. II. Medius and Minimus by 4. 5. I. 
Tensor of the Fascia of the Thigh 4, 5. I. Iliac Portion of the Quadratus Lumbonim 
I. 2. 3. (4). 

The Motor part of the Internal Popliteal supplies the Muscles of the Thigh, Leg 
and Foot: Ijjng Head of Biceps 4. 5. I (or according lo Bni.K I and II); Semitendinosus 
and Semimembranosus 4, ,s- I; Adductor Magnus (hamstring portion) (3) 4. (and 5). To 
the Superficial Muscles of the Calf and the Popliteus 4. 5. I (II) are generally accepted: 
for the deep Flexors ,5. I. (11). The terminal branches contain 3. I. II, the Internal Plantar 
chiefly 5. I, the External mostly I and II. 

The motor fibres of the Obturator Nerve (2. 3. 4.) are divided as follows; — 
Obturator Extemus 3 and 4. Adductor Magnus (2) 3 anil 4. Adductor Brevis 2. 3. 4. 
Adductor Longus 2 and 3, Pectinciis lexceptinnally) 2, 3. Gracilis 2. 3. (and 4). 

Sensory part: — the Smalt Sciatic Nerve is nmiposed <tf I. II and III; Internal 
Popliteal Nerve I and II and its rinitiiuialion also 1 and II, on the sole of the foot the 
Internal PlanUir 5 and I, tlic External I and II, The f'titanenns Fibres of the Obturator 
Ner\'e are like the motor fibres rietived fmm 2. 3 and 4. 

, Over (he Sacrum the Dorsal Branciics of the Sai ral Nerves and the Coccygeal 
Nerve must Uc mentioned. Tlicy ,nc chiefly dcri\cil frmn II and III (yello**). As 
other nerves take pari in the snp])ly "f tins area, the nther colours Green, Blue and 
Red for the Coccygeal Nerve slionhi have been put in. 

The rcfl mlour (indicative nf the isi segment of a new plexus) has been omitted 
to avoid complexity in the figure. 

On the outer si<le of the Hip it is necessary to remember the Ilio-hyix>gastric 
superficial to the Fascia covering the Gluteus Medius Muscle (Schwalbe). 



i^fLiiEf'J W lJ<'Lm,inii i'ulik^ JoiiJ. U<-fin,iiiy. — 
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